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GEOLOGICAL   REPOET. 


CHAPTER  L 

GENERAL   GEOLOGY. 

Dcdng  the  two  past  Beasons^  three  very  important  works  have  been 
oompleted  in  the  prosecution  of  &e  topographical,  geographical,  and 
geologjunJ  sorveys  of  the  State  of  Kentucky. 

The  east  and  west  base  line,  which  is  to  serve  as  ilie  basis  for  all  the 
geographical  and  topographical  surveys,  by  which  Hie  geolo^cal  observar 
tions  are  to  be  finally  located,  has  bem  completed.  This  line  ccnnmences 
on  the  Ohio  river,  at  the  mouth  of  Highland  creek,  and  runs  due  east 
ontal  it  intersects  the  boundary  line  between  the  States  of  Emtucky  and 
"Vlr^nia.  The  principal  points  through  which,  or  near  which,  this  line 
passes,  are :  Commendng  at  the  Monument  Stone^  in  Dr.  John  T.  Beiry 's 
inclosore^  near  Uniontown,  approximate  latitude  37^  46'  4".  At  187,- 
869  feet  it  crosses  Green  river;  at  233,300  feet  it  runs  through  the 
centre  of  Third  street,  In  Owensboro ;  at  269,280  feet  it  crosses  Panther 
creek.;  at  296,318  feet  passes  through  Enottsville,  in  Hancock  county; 
at  322,975  feet,  or  sixiy-one  miles  aght  hundred  and  d^ty-five  feei^  it 
reaches  "V^Iiam  Smith's  &rm,  near  tiie  Hawesville  and  Hartford  road, 
in  Hancock  county.  From  thence  it  runs  one  quarter  of  a  mile  north 
of  Hardinsbm^  in  Breckinridge  county;  passes  two  miles  north  of 
Boston,  in  Nelson  county;  tlnrough  the  spring  property  at  Harrodsburg^ 
and  along  the  north  side  of  Bichmond.  Said  line  crosses  the  Licking 
river  at  licking  Station;  runs  up  the  Rocky  Fork  <^  Burning  Spring 
Fork  of  licking;  enters  Floyd  county  at  the  crossing  of  the  Licking; 
passes  into  Jolmson,  croscdng  many  of  the  branches  of  Jenny's  creek, 
in  that  county;  intersects  the  Big  Sandy  at  the  mouth  of  Little  Paint 
creek,  near  the  comer  of  Johnson  and  Floyd  counties — a  distance^  alto^ 
getfaer,  of  278  miles  917  feet,  where  the  work  closed  in  the  year  1859. 

After  Sidney  S.  Lyon  bad  completed  his  survey  of  the  eastern  bound- 
ary of  the  western  coal  field,  the  survey  of  the  base  line  was  resumde 
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and  carried  from  the  comer  of  Johnson  and  Floyd  counties,  through  to 
the  ^rginia  line,  making,  in  all,  a  distance  of  306  miles  1,800  feet. 

Since  the  mode  adopted  for  running  the  base  line  by  compass  neces- 
sarily involves  unavoidable  enors,  incidental  to  the  rotundity  of  the 
earth's  surface  and  other  causes  combined,  corrections  should  hereafter 
be  established  at  important  and  convenient  points,  where  the  latitude  and 
longitude  could  be  fc\ken;  as,  for  instance,  at  Owensboro,  in  Daviess 
county ;  at  Knotts^illc,  in  Hancock  county ;  at  Hardinsburg,  in  Breckin- 
ridge county ;  at  Boston  or  Bardstown.  in  Nelson  county ;  at  Harrodsburg, 
in  Mercer  county;  at  Kichmond,  in  Madison  county;  at  the  principal 
crossing  of  the  Kentucky  river,  below  IiTine,  in  Estill  county ;  at  Lick- 
ing Station,  in  Morgan  county ;  at  the  confluence  of  Big  Sandy  and 
Little  Paint  creek,  near  the  corner  of  Johnson  and  Floyd  counties;  and, 
finally,  at  its  intersection  with  the  boundary  line  between  Kentucky  and 
Virginia.  Thus  corrections  might  be  established  along  this  base  line 
after  the  manner  of  the  correction-lines  of  the  United  States  land  sur- 
veys. 

The  topographical  and  geographical  surveys  already  instituted,  or  here- 
after to  be  made,  will  be  laid  olT  north  and  south  from  said  base  liiie, 
commencing  and  closing  on  the  same. 

The  entire  length  of  this  line,  from  its  point  of  commencement  on  the 
Ohio  river,  in  Union  county,  to  its  intersection  with  the  east  boundary 
line  of  Kentucky,  in  Pike  county,  is  306  miles  1,800  feet 

To  run,  chain,  and  cut  out  this  line,  has  been,  by  far,  the  most  expen- 
sive part  of  the  detailed  surv^ey  of  the  State,  since  it  required  a  force  in 
the  field  double  that  required  for  the  detailed  topographical  surveys  in 
the  individual  counties.  This  great  work,  now  completed,  will  enable  the 
fiiture  surveys  to  progress  more  rapidly. 

The  other  two  important  works  accomplished  are  the  surveys  which 
have  established  the  boundaries  of  the  two  coal  fields  of  Kentucky.  The 
one  survey  has  been  run  from  a  station  on  the  Ohio  river,  below  Green- 
upsburg,  in  Greenup  county,  meandering  the  outline  of  the  eastern 
coal  field  to  the  Tennessee  line.  The  other  survey  commenced  at  a  point 
on  the  Ohio  river,  near  Hawesville,  and  meandered  the  outline  of  the 
western  coal  field,  until  the  terminating  line  again  intersected  the  Ohio 
river,  near  the  mouth  of  Tradewater  river. 
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TThe  meandered  outline  of  the  eastern  coal  field  is  represented  on  a 
small  map,  executed  by  the  new  process  of  photo-lithography,  by  which 
the  whole  contour  and  topography  of  the  large  manuscript  map  of  this 
work  has  been  reduced  by  the  camera,  and  transferred  to  the  stone; 
whidi  photographic  impression  served,  subsequently,  as  a  substitute  for 
hand  drawing  or  engraving,  firom  which  to  take  impressions  off  the  stone. 
This  map  is  therefore  interesting,  not  only  as  representing  the  exact  out- 
line of  said  coal  field,  but  as  a  specimen  of  a  new  art^  just  perfected. 
The  topographical  maps  of  Hopkins  and  Greenup  counties,  and  Garter  and 
Lawrence  counties^  are  now  completed,  and  have  been  ready  for  distribu- 
tion since  last  year.  The  map  of  Hopkins  county  is  already  iar  advanced, 
and  can  be  prepared  in  a  short  time^  when  means  are  provided  to  do  so. 

In  making  the  surveys  necessary  to  establish  ihese  boundary  lines, 
considerable  portions  of  the  following  counties  have  been  embraced  in 
said  surveys :  Carter,  Rowan,  Morgan,  Bath,  Montgomery,  Powdl,  Estill, 
Owsley  ,Jackson,  Bockcastie,  Pulaski,  Wayne,  and  Clinton,  in  the  east- 
em  coal  field ;  and  Hancock,  Breckinridge,  Ohio,  Grayson,  Butler,  and 
Muhlenburg,  in  the  western  coal  field. 

More  extended  researches  have  been  made  into  the  relative  age,  equiv- 
alency, thickness,  range,  and  extent  of  the  various  beds  of  coal  comprised 
in  the  coal  measures,  in  fiirther  elucidation  o^  and  comparison  with,  the 
normal  order  of  superposition,  formeriy  established  in  Union  county ; 
and  the  Palseontological  Assistant  has  continued  and  extended  his  inves- 
tigations into  the  specific  character  of  the  foseil  plants  of  the  roof-shales 
of  each  bed  of  coal;  which  investigation  fiiUy  confirms  the  order  of 
superposition,  as  formerly  given  from  other  evidence^  with  only  one 
important  alteration.  ^It  is  now  demonstrated,  that  in  the  western  coal 
field  Qiere  is  no  workcile  bed  below  the  Bell  or  Tradewater  cod.  No.  IB 
of  the  sections  of  the  Western  Kentocky  coal  measures.  Along  the 
valley  of  Tradewater,  and  elsewhere^  in  the  western  coal  field,  there  is  a 
thin  vdn,  under  or  between  beds  of  conglomerate,  equivalent  to  the 
Oaseyville  Sandstone,  of  four  to  six  inches  in  thickness;  but  it  has 
nowhere  been  found  of  workable  thickness,  and  no  bed  of  coal,  referred 
to  as  the  Spigert  or  Cook  coal,  can  be  demonstrated  or  established  as  a 
workable  bed  hebw  the  Bell  coal  and  above  the  Caseyville  conglomerate. 

Nevertheless,  in  the  eastern  coal  field,  in  Rowan,  Morgan,  Bath,  Powell, 
Estill,  and  Pulaski  counties,  one,  sometimes  two,  and  even  three  beds  of 
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coal  occur  under  the  conglomerate ;  all  of  which  underlie  what  is  lURiallj 
r^rded  as  the  productive  coal  measures.  Some  of  these  are  thick 
enough  to  work,  and  of  a  quality  equally  as  good  as  many  of  the  higher 
coals.  These  coals  are  designated  as  ^ suh-conglomeriticy^  as  mdicating 
their  geological  horizon,  below  the  pebbly  sandstone  whidi  underlies  No.  1 
coal  of  this  Report. 

In  the  classification  of  the  Pennsylvania  coal  measures,  the  400  feet 
of  strata  under  the  Pittsburg  (or  our  No.  11)  coal  have  been  denomi- 
nated ^^  barren  measures,"  inasmuch  as  no  beds  of  coal,  over  one  foot  in 
thickness,  have  been  discovered  in  that  subdivision  of  the  coal  measureB 
of  Pennsylvania.  Such  a  classification  is  not  applicable  to  the  coal 
formation  of  Kentucky;  since  we  have  in  our  western  coal  field  in  the 
corresponding  space,  under  our  No.  11  coal,  no  less  than  four  beds, 
fi:om  three  to  four  feet  in  thickness,  besides  two  others  firom  two  to  two 
and  a  half  feet  in  thickness,  while  No.  9  coal  of  the  Kentucky  Keport^ 
in  this  spac^  is  one  of  the  most  persistent,  workable  beds  in  ti^e  western 
coal  field. 

The  coal  formation  of  Kentucky  is  naturally  divided,  by  the  interpo- 
^lation  of  two  conspicuous,  important,  and  generally  persistent  sandstones, 
into  three  subdivisions — ^an  upper,  middle,  and  lower.  If  any  of  these 
subdivisions  deserve  in  Kentucky  the  name  of  barren  measures,  it  is  the 
upper — above  and  not  below  No.  11  coal ;  since  in  these  higher  measures 
no  coal  is,  at  present^  known  in  the  State  of  more  than  two  and  a  half 
feet  in  thickness. 

The  two  prominent  sandstones  which  mark  the  geological  horizons, 
separating  the  upper  firom  the  middle,  and  the  middle  firom  the  lower  of 
the  above  divisions,  are  known  in  the  West  as  the  ^ Anvil  Rock"  and 
the  Curlew  Sandstone;  the  latter,  the  equivalent  of  the  ^Mahoning 
SandstonCj^  or  the  Fifth  Great  Sandstone  of  Lesley.  The  former  se^ns 
to  have  attracted  less  notice  in  other  States  than  it  has  in  Kentucky,  but 
is  no  doubt  referable  to  the  ^^  Williamsport  Sandstone,"  of  Pennsylvania, 
and  No.  7  of  Dr.  Hilldreth's  section,  at  Wheeling,  given  on  pages  80 
and  81  of  the  American  Journal  of  Science  and  Art,  vol  29,  No.  1, 
October,  1835,  and  No.  2  of  section  on  page  68  of  same  volume.  Each 
of  these  divisions,  interposed  between  these  prominent  sandstones,  is  about 
600  feet  in  thickness.  The  lower  division  of  our  coal  measure^  under 
the  Curlew  Sandstone,  contains  four  principal  coals>  numbered  from  1  to 
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4,  iQcluflive;  the  middle  division  embraces  eight  coals^  nambered  from 
h  to  12,  inclusive;  the  upper  ^vision  includes  six  coals^  numbered 
from  13  te  18,  incluave. 

In  Kentucky,  the  lower  and  middle  divisions  are  the  richest  in  good 
workable  coals.  The  most  reliable  of  these,  both  for  uniformity  of  thick- 
ness and  extent  of  area,  are  Nos.  1,  9,  and  11.  In  the  Green  River 
Valley  and  Hopkins  and  Union  counties.  No.  12  attains  often  a  good 
workable  tfiickness ;  but  occasionally  it  is  only  a  ra^  coal ;  at  other 
times,  a  reedy  coal,  well  adapted  for  the  manufacture  of  iron  from  its 
ores  with  raw  coal. 

In  Western  Kentucky,  the  principal  repository  of  cannel  coal  is  No- 
1  B ;  but  it  is  only  locally  so,  as  at  the  Breckimidge  mines,  «nd  in  some 
parts  of  Hancock  and  Union  eounties. 

In  the  eastern  coal  field  of  Kentucky,  as  well  as  in  Pennsylvania, 
€oaI  No.  3  assumes  more  frequently  the  cannel  character  and  chemical 
composition  suitable  for  the  manuiacture  of  coal  oils.  The  lower  fifteen 
inches  of  this  coal,  from  the  Tar-Kiln  branch  of  Stinson  creek,  in  Green- 
up county,  has  been  analysed  by  the  Chemical  Assistant,  Dr.  Peter,  since 
the  publication  ^f  the  last  Report,  and  found  to  be  richer  in  oil  than  any 
of  the  Kentucky  coals  hitherto  analyzed,  and  richer,  even,  than  the  cele- 
brated oil  coal  of  Boghead,  in  Scotland,  yielding,  as  the  Tar-Kiln  coal 
does,  firom  100  to  110  gallons  to  the  ton.  The  whole  bed  is  three  feet 
thick,  with  a  clay  parting  of  three  inches.  One  foot  above  the  clay  part- 
ing is  bituminous  coal ;  the  nine-inch  layer  below  it  is  cannel,  but  inferior 
in  quality  to  the  lower  fifteen  inches  of  the  bed,  which  is  the  richest  oil- 
producing  eoal  known,  unless  it  be  the  Albert  coal,  of  New  Brunswick. 
As  I  have  shown  elsewhere,  any  bed  of  coal  is  liable  to  assume  the  can- 
nel character  wherever  there  has  been  a  growth  of  resinous  trees  to  pro- 
duce it  That  kind  of  growth  appears  to  have  been  more  prevalent^ 
however,  in  the  early  part  of  the  carboniferous  era. 

No.  1  coal  is  often  divided  into  two  members,  and  even  sometimes 
ttiree  members,  lying  from  a  few  inches  or  feet  to  thirty,  or  even  fifty  feet 
apart,  and  is  known  in  Pennsylvania  under  the  name  of  ^  Mammoth 
Vein,"  since,  in  the  anthracite  r^on  of  Carbondale;  its  united  members, 
A,  B,  and  C,  attain  a  thickness  of  t\\^enty-five  feet;  those  of  Scranton 
Mfibrace  thirty  feet^  and  those  of  WHkesbarre  no  less  than  forty-seven 
feet 
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-^  In  Western  Kentucky,  No.  1  coal  ranges  from  four  to  ox  fisei  Tbm 
ooal,  the  first. coal  above  the  conglomerate,  is  the  most  reliable,  botb  as 
to  thickness,  extent,  and  perdstency,  of  any  bed  in  the  whole  range  of 
the  coal  formation.  It  is  the  coal  which  is  mined  at  the  Bell  &  Casey 
mines,  on  Tradewater,  in  Union  county ;  at  Hawesville  and  Breckinridge^ 
in  Hancock  county,  and  many  other  looalitids  around  the  margin  of  the 
western  coal  basin. 

The  geological  horizon  of  the  heavy  black  ferruginous  limestone  of 
Hopkins  county,  which  so  much  resemblesi^  in  appearance,  black-band 
iron  ore,  is  now  referred  by  M.  Leo  Lesquereux  to  the  level  of  No.  8  coaL 
In  a  former  Report,  it  was  supposed  to  be  associated  with  No.  7  coaL 
Nev^theless^  on  the  Saline  river,  in  Blinois,  a  near  approach  to  black- 
band  ore  occurs  above  a  44nch  coal,  which  certainly  belongs  to  the  horir 
zon  of  No.  7* 

In  Hopkins  county^  No.  11  coal  attams  its  greatest  tbieknessy  being, 
at  some  localities,  7  to  8  feet  At  McNary's,  No.  11  and  No.  12  lie 
dose  together,  and  have  a  united  tiiickness  of  11  feet. 

In  the  eastern  coal  fidd,  none  of  the  coal  measures  above  the  level 
of  the  Mahoning  Sandstone  appear  to  exist.  It  is  only  in  the  southwest 
part  of  the  western  coal  Md  that  the  series  is  complete.  There,  eighteen 
different  beds  of  coal  are  recognizable,  between  the  conglomerate  and 
the  highest  measures  observed  in  the  ndghborhood  of  Uniontown. 

The  united  tldckness  of  these  dghteen  beds  is  about  43  feet;  about  IS 
feet  of  this  thickness  belong  to  the  beds  included  in  the  lower  subdivision 
of  the  coal  measures ;  about  24  feet  to  the  middle  division;  and  6  feet  to 
the  upper.  This  is  the  greatest  thickness  of  coal  at  present  known  in 
the  coal  measures  of  any  of  the  States^  except  in  the  anthiadte  regions 
of  Pennsylvania  heretofore  alluded  to>  where  the  lower  coals  are  so  enor- 
mously expanded,  that  the  three  members  of  No.  1  vein  al<»ie  amount 
to  from  25  to  50  feet;  yet^  in  these  r^ons,  no  coals  are  at  present 
known  above  No.  4,  or  the  horizcm  of  the  Mahoning  Sandstone.  In 
the  western  part  of  Kentucky,  where  the  higher  measures  come  in,  as  in 
Union  county,  Kentucky,  though  the  coals  above  the  horizon  of  the 
Anvil  Sandstone  are  somewhat  thicker  than  in  Pennsylvania,  yet  the 
middle  division  in  Pennsylvania  is  &r  less  rich  in  coal,  embradng,  as  it 
does,  firom  370  to  380  feet  of  th^  so  called,  ^barren  measures"  of  the 
Pennsylvania  Geologists. 
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The  area  of  the  Eastern  Kentacky  coal  field,  as  now  determined  by 
last  yearns  survey  of  Topographical  Assistant  Jos^h  Lesley,  is  8,983 
square  miles,  or  5,749,120  acres;  that  of  the  western  coal  field,  as 
determined  by  Topographical  Assistant  Sidney  S.  Lyon,  is  8,888  square 
miles,  or  2,487,820  acres.  Kentucky  has,  therefore,  an  area  in  all  of 
12,871  square  miles,  or  8,236,940  acres — ^proving  that  Kentucky  pos- 
sesses 4,732  square  miles  more  coal  area  than  Great  Britain;  nearly 
four  times  a  greater  area  than  Spain;  more  than  seven  times  greater 
than  France;  and  marly  tweniy-five  times  greater  than  Belgium. 

In  the  British  Islands  not  less  than  31,500,000  tons  of  coal  are 
raised  annually,  giving  employment  to  300,000  people. 

Let  us  see  now  bow  the  vertical  distribution  and  tUckness  of  the  beds 
of  coal  in  Kentocky  compare  with  those  of  Great  Britam.  Since  a 
knowledge  of  these  facts,  together  with  that  of  the  area  of  the  coal  fields 
of  Kentocky,  as  exhibited  in  the  maps  of  the  eastern  and  western  coal 
fields^  is  of  the  greatest  importance  to  the  future  mining  prospecte  of  that 
State,  I  have  prepared  tbree  comparative  sections:  one  exhibiting  the 
811  feet  of  the  Kentocky  coal  measures  in  Union  county,  extending 
fi^Hn  the  Caseyville  conglomerate  to  the  Anvil  Sandstone ;  another  of 
the  coal  measures,  as  exposed  in  the  shall  of  Sunt  Anthon's  colliery^ 
compriEdng  801  feet  firom  the  ^Low  Mm  coal"  upwards ;  and  the  third, 
the  strata  exposed  in  sinking  the  Bawdon  shaft  at  Mdra  colliery,  on 
Ashby  Woulds,  near  Boothorpe,  in  the  parish  of  Ashby-de-larZouch. 

Any  one  at  all  acquainted  with  the  coal  measures  of  the  United  States 
will  at  once  recognize  in  the  soHsaUed  ^Low  Main  coal,"  at  the  base  of 
both  of  these  English  sections,  the  equivalent  of  our  No.  1  coal  of  Ken- 
tocky and  Pennsylvania;  like  the  ^Low  Main  coal"  of  these  sections^ 
it  reste  on  gritstones  and  conglomerate,  bdow  the  productive  coal  beds 
known,  in  many  parte  of  Great  Britain,  by  tiie  name  of  the  ^^Farewell 
Bock,"  implying,  that  after  reaching  this  rock  no  more  coal  is  found ; 
also,  the  1st  and  2d  ^Ryders,"  and  the  14-foot  main  coal,  at  the  foot 
of  the  Rawdon  shafl^  evidentiy  correspond  with  the  three  members  desig- 
nated in  M.  Leo  Lesquereux's  sections  No.  1  A,  No.  1  B,  and  No.  1  0, 
and  it  is  probable  that  in  these  three  members  are  likewise  recognizable 
the  toiee  lower  beds  of  the  Anthon  section,  but  lying  &rther  apart,  the 
intervening  spaces  bdng  38  feet  and  26  feet  The  equivalency  is  further 
oonoborated,  as  tlie  roof,  in  both  case%  is  ^grey  metal,**  soch  as  ibd 
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Bell  coal  of  Tradewater,  and  as,  in  both  countries^  the  upper  part  of  the 
deam  has  a  peculiar  cuboidal  structura 

In  the  "High  Main  coal"  of  the  Anthon  colliery  we  have,  in  all 
probability,  the  equivalent  of  our  No.  4,  that  is,  of  the  Curlew  coal  oi 
Union  county,  of  the  Pomeroy  coal  of  Ohio,  and  the  Freeport  coal  of 
Pennsylvania ;  at  least,  ttds  bed  lies  very  nearly  the  same  distance  above 
the  "  Low  Main  coal "  as  our  No.  4  is  above  No'.  1 — about  300  feet 
The  "  High  Main  coal "  is  next  in  importance  and  persistency  to  the 
"  Low  Main  coal,"  just  as  No.  4  of  the  lower  division  of  the  Kentucky 
coal  measui'es  is  next  in  importance  and  persistency''^  to  No.  1,  and  the 
shales  which  form  the  immediate  roof  surmounted  by  86  feet  of  "  Strong 
White  Post^"  have  very  much  the  same  character  as  the  shales  and  sand- 
stone of  Curlew  Hill,  the  Pomeroy  Sandstone  of  Ohio,  the  Mahoning 
Sandstone  of  Freeport,  in  Pennsylvania,  or  Lesley^s  Fifth  Great  Sand- 
stonBy  which  sometimes  re-inaugurates,  as  he  says,  the  conglomerates,  or, 
in  other  words,  gives  evidence  of  strong  currents  and  important  changes 
<^  level  going  on  during  the  time  of  its  deposition. 

In  M.  Leo  Lesquereux's  report  will  be  found  a  full  description  of  the 
fossil  flora  of  the  horizons  of  coals  No.  1  and  No.  4,  but,  unfortunately, 
we  have  no  means  of  bringing  these  in  comparison  with  those  of  the 
Low  and  High  Main  coals  of  Great  Britain,  because  nothing  ha&  been 
published  on  this  subject,  at  least  nothing  that  has  come  under  my  obser- 
vation. The  comparison  of  the  stratigraphical  palaeontology  of  the  two 
countries  would  be  truly  interesting,  if  it  could  be  brought  to  bear. 

The  "Low  Main  coal"  of  the  Bawdon  shaft,  as  wdl  as  that  of  St 
Anthonys  mine,  attain  a  thickness  of  18  feet  3  inches  in  the  former,  and 
12  feet  11  inches  in  the  latter,  provided  the  three  lower  beds  m  the  St 
Anthon's  shaft  represent,  as  I  concave  they  do,  the  three  members  A, 
B,  and  0,  of  No.  1  coal  of  this  Report;  showing  that  this  vein  m  the 
English  coal  field  has  sometimes  a  great  expansion,  as  the  equivalent 
beds  have  in  some  of  the  anthracite  regions  of  Pennsylvania.  At  these 
localities  the  "Low  Main  coal,"  therefore,  exceeds  in  thickness  the  cor- 
lesponding  bed  in  Kentucky ;  but^  on  the  other  hand,  it  can  be  reached 
in  these  coal  districts  of  England  only  by  sinking  shafts  700  to  800 
feet  deq),  whereas,  in  many  parts  of  Kentucky,  it  can  be  worked  above 

*  This  bwi  bM  not  b«M  wotkod  *t  Curiam  HIU.  bvt  il  hms  been  •xteosivwly  mined  in  otber  plwMi^ 
and  it  ii  from  tbii  Toin,  and  tht  Pitt8buig»  tb»t  most  of  tb«  coal  burnt  in  Cinoianati  is  obtained. 
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the  drainage  of  the  country,  or  within  50  to  70  feet  below  high  water  of 
the  streams  where  the  mines  are  located.  The  High  Main  coal  seemB 
to  be,  for  the  most  part,  one  or  two  feet  thicker  than  our  No.  4  coal ; 
but,  on  the  other  hand,  the  former  lies  also  deep  in  most  of  the  Englidi 
collieries— 400  to  500  feet 

I  have  not  seen  any  special  analyses  of  the  Low  and  High  Main  coals 
of  England,  therefore  I  am  not  able  to  pronounce  upon  their  compara- 
tive values  as  fuels. 

It  is,  however,  in  tiie  middle  and  upper  divisions  in  wluch  the  Ken- 
tucky coal  measures  show  their  superiority  over  the  corresponding 
English  sections,  as  far  as  we  have  been  able  to  compare  them. 

In  the  500  feet  above  the  High  Main  coal  in  the  Anthon's  colliery, 
tihere  is  no  coal  of  more  than  1  foot  recorded,  and  the  total  thickness  of 
all  the  eight  beds  put  together  is  only  5  1-2  feet;  whereas,  in  Union 
county,  Kentucky,  in  the  corresponding  space  above  No.  4  coal,  there 
are  five  beds  which  range  from  3  to  5  feet,  and  the  united  thickness  of 
the  eight  beds,  in  this  space,  is  24  feet  9  inches,  and  two  of  these  are  as 
reliable,  both  as  to  extent  and  uniformity  of  thickness,  as  any  in  the 
Kentucky  basins;  indeed,  No.  11  of  this  section  is  the  equivalent  of 
the  iar-&med  Pittsburg  bed,  known  better  and  more  fiivorably  in  the 
West  than  any  other  bed  of  coal;  and  No.  9  coal,  lying  about  100  feet 
below  No.  11,  in  Union  county,  is  the  well  known  Mulford  bed,  which 
supplies,  at  present,  most  of  the  steamboats  that  take  in  coal  both  at  the 
Mulford  and  the  Curlew  mines,  bdow  Shawneetown  and  above  Trade- 
water.  A  considerable .  proportion  of  the  coal  found  at  the  various 
depots  on  the  Mississippi  river  is  this  No.  9  coal.  Both  of  these  beds 
are  worked  to  ^the  dayT  cars  being  run,  by  horizontal  or  very  slightly 
inclined  drifts,  into  the  outcrop  of  the  bed,  above  high  water  mark. 

The  better  to  appreciate  the  comparative  value  of  the  coal  districts  of 
Great  Britain  and  Kentucky,  I  subjoin  the  following  statistics  <^  some  of 
the  more  important  coal  fields  of  the  British  Islands : 

The  southwestern  coal  district  has  a  length  of  a  hundred  miles  and  a 
width  of  nearly  twenty  miles,  diminishing,  however,  in  Pembrokeshire  to 
five  miles,  forming  a  kind  of  double  ovsd  basin.  In  this  there  are  twenty- 
three  beds,  with  an  aggr^te  tliickness  of  95  feet;  of  thebe^  twdve  beds 
only  may  be  regarded  as  workable,  varying  &om  3  to  9  feet ;  the  remaiii- 
ing  eleven  beds  are  firom  8  inches  to  3  feet 
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In  ihe  Bristol  coal  district  of  this  southwestern  coal  fidd,  there  are 
tiuriy-seven  beds,  with  an  aggregate  thickness  of  about  80  feet ;  but  of 
these  beds  only  ten  may  be  considered  workable— f.  e.  3  feet  and  over. 
These  ten  beds  have  a  united  thickness  of  about  40  feet  This  Kistol 
coal  district  has  a  greater  expansion  of  coal  measures  than  is  to  be  found 
in  almost  any  of  the  Welsh  coal  districts. 

lie  upper  sandstone,  or  shales  and  ooal  measure ^ . ^. 1,600  feet 

The  central  sandstones,  or  **Peniuna  €hit'\ 1,725  feet 

The  lower  shales «.    1,665  feet 

Total 5,090  feet 

The  lower  of  these  divisions  rests  on  the  so<»t11ed  ^  Farewell  Rock^^ 
series,  (corresponding  to  our  conglomerates  and  millstone  grits  lying  at 
the  base  of  our  coal  measures,)  and  has  a  thickness  of  1^000  to  1^200 
feet  under  the  Briston  coal  measures  proper. 

In  the  small  coal  baan  of  the  Forest  of  Dean,  which  has  a  diameter 
of  only  about  ten  miles,  there  are  twenty-seven  beds,  having  an  a^r^te 
thickness  of  40  feet  But  of  these  there  are  only  two  beds  over  3  feet^ 
and  the  united  thickness  of  both  is  only  8  feet  7  inches. 

In  the  higher  coal  measures,  near  Pout-y-pool,  at  the  eastern  extremiiy 
of  ihe  southwestern  badn,  there  are  nine  beds  of  coal,  with  an  ag^^ate 
thickness  of  15  feet^  but  only  two  workable  beds^  with  a  united  thick- 
ness of  8  feet  6  inches. 

In  the  coal  district  which  supplies  the  Plymouth  iron  works,  Merthyr 
Tydfil,  the  first  coal  above  the  Farewell  Rock  is  but  2  feet  2  inches  in 
tUckness. 

In  this  r^on,  which  is  towards  the  northeast  mar^  of  the  south- 
west basin,  there  are  twenty-five  beds  of  coal  in  all,  the  aggr^te  thick- 
ness of  which  is  40  feet;  but  of  these  there  are  only  five  workable,  the 
united  thickness  of  which  is  21  feet  6  inches. 

The  Pembrokeshire  coal  measures  embrace  only  five  beds  of  coal, 
the  thickest  of  which  is  only  10  inches;  but  these  coal  measures  are 
rich  in  iron-stones. 

In  the  Maestez  coal  measures,  there  are  fourteen  different  beds,  the 
aggregate  thickness  of  which  is  44  feet;  of  these^,  there  are  fflx  workable 
beds,  the  united  thickness  of  which  is  36  feet  6  inches. 

He  coal  measures  fix>m  the  Penllergare  beds  to  the  Hugh's  seam, 
near  Swansea^  there  are  twenty-dz  beds^  with  an  aggr^te  thickness  of 
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57  feet;  of  which  six  beds  are  workable,  yielding  in  all  26  feet  6  indies 
of  coaL 

In  Glamorggnshuiey  the  section  of  the  coal  measaies  at  Oefh  Grebwr 
embraces  twenty-one  beds  of  coal,  havii^  an  aggr^te  thickness  of  86 
&et;  of  which  eleven  beds  are  workable,  yielding  56  feet  of  coal. 

A  section  of  flie  shales  and  associate  coals  above  the  Farewell  Rock, 
in  Montgomeiyshire^  contains  twenty  bods  of  coal,  the  aggregate  thick- 
Dess  of  which  is  37  &et;  but  of  theee^  only  three  are  workable,  having 
a  united  thickness  of  16  feet 

The  celebrated  Newcastle  coal  field,  which  supplies  more  than  one  third 
ef  the  entire  product  of  Great  Britain,  and  from  which  most  of  the  coal 
burnt  in  London  is  obtained,  has  an  area  of  700  to  800  square  miles. 
The  entire  tUckness  of  the  measures  is  1,620  feet,  vaiyin^  however,  m 
diflforent  parts.  The  total  thickness  of  the  twenty-five  coal  seams  is  from 
40  to  60  feet,  the  beds  varying  firom  a  few  inches  to  6  feet ;  but  there 
are  seldom  more  than  five  seams  that  are  workable,  and  often  not  mora 
than  one  or  two  exist  in  one  locality. 

The  most  important  beds  are  three  in  number:  the  Kgh  Main,  6  feet 
tfiick,  and  the  Low  Main,  6  to  7  feet  thick.  These  lie  about  360  feet 
apart  Between  these  occurs  the  Bendiam  vein,  over  3  feet  in  thickness. 
There  are^  however,  seven  beds  bdow  the  Low  Main,  but  of  inferior 
qualify^ 

The  largest  is  the  ^Wiekham  Street,""  6-foot  bed;  the  lowest,  the 
^Rockwdl,''  S-foot  bed ;  the  ^  Button  Seam'"  is  also  much  worked,  and  is 
of  good  quality.  The  «  Low  Main"  and  the  «  High  Main"  of  tiie  New- 
castle  coal  field  do  not  appear  to  correspond  to  the  Low  Main  and  High 
Main  of  the  Adby-de-la-Zouch  coal  district ;  but  rather  to  some  of  the 
coals  of  our  middle  division.  13ie  ^Main  Post"  is  most  likely  the 
equivalent  of  our  Anvil  Sandstone,  and  the  Sevm-fethom  Sandstone 
perhaps  represents  our  Ourlew  Sandstone;  but  of  this  there  is  no  cer- 
tainty, unless  we  had  palfiBontological  evidence  to  aid  in  the  identification 
of  the  strata. 

From  the  preceding  data  it  appears,  that  in  the  number  and  thickness 

of  the  beds  of  workable  coal,  the  Kentucky  coal  measures  are  fully  equal 

to  the  average  in  the  most  productive  regions  of  Great  Britain,  hitherto 

eonadered  the  greatest  coal  countiy  of  the  world.    Sincc^  in  our  lower 
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and  middle  divisions  alone,  there  are  seven  workable  beds>  having  a  united 
thickness  of  28  feet. 

In  comparing  the  areas  of  the  two  coal  fields  of  Kentucky  (which 
amount  to  12^871  square  miles)  with  the  total  area  of  the  British  coal 
fields,  which,  all  put  together,  comprise  8,139  square  miles,  we  find,  that 
in  superficial  extent^  Kentucky  has  4,732  square  miles,  or  over  one  thurd 
greats:  area  than  Great  Britain. 

It  has  been  said,  and  ssdd  truly:  ^^From  the  Grampians  to  Sussex, 
and  from  the  German  Ocean  to  the  Irish  Sea,  the  predominating  geolog- 
ical feature  of  the  British  Islands  is  the  carboniferous  series,  with  the 
most  magnificent  coal  deposits,  accessible  in  every  direction.  These 
have  been  the  source  of  Britain's  internal  riches,  and  the  great  cause  of 
the  development  of  the  mechanic  aii;s,  which  distinguish  h^  above  all 
other  countries.  Had  the  granite  of  the  Gram{»ans  extended  into  Sussex, 
or  the  chalk  of  Sussex  to  the  Grampians,  the  whole  course  of  British 
history  would  have  be^i  changed.  Nineteen  of  her  most  important 
manufacturing  cities,  which  lie  upon  the  new  red  sandstone,  drawing  &om 
beneath  it  coal,  iron,  and  lime — ^the  source  of  their  manu&cturing  pros- 
perity— ^in  either  case,  it  is  probable^  would  never  have  existed.'' 

If  it  is,  then,  to  her  mineral  resources,  and  mdnly  to  her  coal  fields, 
80  productive  both  in  coal  and  iron  oie^  that  Great  Britain  owes,  more 
than  to  any  other  cause,  her  present  greatness,  what  a  fiiture  career  is 
held  out  for  Kentucky,  by  tlie  geological  &cts  revealed  by  these  sur- 
veys, and  now  recorded  in  this  and  the  preceding  volumes  of  her 
Geolo^cal  Report;  provided  that  the  information  therein  contained  is 
spread  before  a  public  of  capital  and  skill,  seeking  a  new  country  for 
mvestments  and  enterprise  in  the  very  minerals  which  have  built  up  £eur 
fortunes  m  the  Old  World? 

In  M.  Leo  Lesquereux's  Report  will  be  found  a  description  o[  both 
the  geologieal  and  geographical  distribution  of  the  coal  strata  in  Ken- 
tucky, compared  witJb  that  in  Pennsylvania  and  Ohio,  along  with  numer- 
ous details  illustrating  the  various  modifications  to  which  they  are  liabk^ 
at  different  localities  of  their  outcrops,  m  Kentucky  as  well  as  in  the 
above  mentioned  States. 

His  able  exposition  of  the  palaeontology  of  the  various  coal  horizons 
will  be  read  with  great  interest  by  those  versed  in  that  department  of 
Bcienoe.    The  &ct6  set  forth  in  that  part  of  his  Report,  in  oonnectioii 
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yfAQi  Ike  stratigraphical  and  litbological  details,  will  be  of  the  gi^eatesk 
practical  service  in  leading  to  the  discoveries  of  valuable  beds  of  coal, 
yet  concealed  from  view  either  by  the  debris  of  the  hillside  or  by  super* 
iacumbent  layers  of  rock,  of  greater  or  less  depth.  The  parallel  table 
of  equivalency  which  accompanies  his  Report^  gives^  in  a  condensed  view, 
a  multitude  of  observations,  the  result  of  years  of  research,  and  his 
experience  acquired  not  only  during  his  investigations  in  connection  with 
the  geological  survey  of  Kentucky,  but  during  his  extensive  travels  in 
other  States.  Indeed,  the  amount  of  information  abready  on  record,  in 
tiie  previous  Reports  of  M.  Leo  Lesquereux,  together  with  his  Report 
now  published  in  tiiis  volume,  will  form  standard  matter  of  reference  on 
all  subjects  pertaining  to  the  coal  measures,  since  it  is  by  &r  the  most 
pradicaUy  usefiil  Geological  Report  on  this  subject  which  has  ever 
appeared,  not  only  in  the  United  States^  but  in  any  part  of  the  old  con- 
tinent 

Along  the  line  of  surveys  on  the  eastern  margin  of  the  western  coal 
field,  the  coal  beds  are  comparatively  thin.  In  some  localities^  two  beds 
of  coal  show  themselves;  in  others,  only  ona 

A  fine  bed  of  iron  ore  is  reported  to  haw  been  traced  by  Sidney  S. 
Lyon,  during  his  surveys  defining  the  eastern  limits  of  the  western  coal 
field,  through  the  southeast  comer  of  Breckinridge,  and  west  part  of 
Grayson  and  Butier  counties.  In  part  of  Grayson  and  Butier,  he  reports 
two  beds  of  good  limonite  iron  ore.  To  the  north  and  east  these  ores 
seem  to  be  best  and  thickest^  gradually  becoming  thinner  and  more  sandy 
to  the  southwest^  where  they  are  hardly  workable.  In  Ohio  couniy,  the 
lower  of  these  beds  is  reported  from  4  to  5  feet  thick. 

It  appears  to  be  the  case  in  the  Kentucky  coal  fields,  as  well  as  in 
those  of  Great  Britain,  that  the  thickest,  most  extensive^  and  best  iron 
ores  occur  towards  the  base  of  the  coal  measures.  The  hydrated  oxides 
of  iron  are  most  prevalent^  in  Kentucky,  at  the  junction  of  the  millstone 
grit  and  sub-carboniferous  limestone,  and  always  of  best  quality  when 
tiiey  rq[)ose  on  the  limestone  or  occur  in  fissures,  veins,  and  cavities  in 
this  rock ;  when  in  connection  with  the  sandstones  of  the  millstone  grit 
they  are  apt  to  be  too  siliceous. 

The  total  number  of  miles  run  by  Topographical  Assistant  Joseph 
Lesley  is  435 ;  and  300  miles  have  been  leveled  in  meandering  the 
outline  of  the  eastern  coal  field,  which  starts  fiK)m  the  Ohio  river,  in 
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Greenup  eoanty,  following  the  oatcrop  of  ilie  lowest  members  of  die 
coal  measares — ^wbich  produces  a  very  tortuous  and  zig-zag  line— ^be- 
rides  oiroumscribing  numerous  outliers,  passing  through  Greenup,  Gart^ 
Bowan,  Morgan,  Bath,  Montgomery,  Powell,  EstiU,  Owd^^  Jackson^ 
Rockcastle,  Pulaski,  Wayne^  and  Clinton  counties,  to  the  Tennessee  line^ 
at  a  point  about  rix  miles  to  the  southeast  of  Albany  C.  H.  In  order 
that  this  line  may  not  only  define  the  boundaries  <^  the  eastern  coal 
field,  but  serve  as  a  fixed  and  permanent  basis  for  any  future  surveys 
required  to  be  made  across  the  great  eastern  coal  field  of  the  States 
stations  have  been  carefully  made  and  bench  marks  cut  at  the  forks  of 
every  road,  leading  to  the  eastward,  so  that  at  every  point  of  departure 
fixed  data  exist  for  the  starting  of  Ae  compass  lines  and  for  the  contin- 
uation of  the  levels. 

Some  of  the  principal  results  of  this  survey,  as  summed^up  by  Topo- 
graphical Assistant  Joseph  Lesl^,  are  as  follows : 

Mrst  The  lowest  coal  extends  throughout  the  whole  length  of  the 
fine ;  though  this  lowest  bed  is,  at  times,  and  in  many  places,  but  a  streak, 
where  it  feathers  out  on  the  margin  of  this  field,  still  enough  remains,  in 
most  cases,  to  be  used  for  local  blacksmithing  and  for  home  consumption 
in  the  grata 

Second.  Southward  fi:om  Proctor,  on  the  Kentucky  river,  there  are 
two  workable  beds  of  coal,  proved  to  be  good  for  gas-making,  the  giate^ 
and  the  manufacture  of  iron. 

Third.  Gontinuous  bands  of  iron  ore,  more  or  less  thick,  accompany 
these  beds  of  coal,  which,  at  many  points,  could  be  worked  in  higih  blast 
fiimaces  to  advantage  and  profit. 

Fourth.  The  line  traverses  great  bodies  of  timber,  much  of  which  is 
valuable  for  transportation  to  the  cities,  and  much  for  house-building, 
tanning,  and  fencing  purposes  at  home;  the  principal  kinds  are  chest- 
nut-oak, poplar,  hickory,  dogwood,  yeUow  and  white  pine,  red  cedar,  and 
cherry. 

Fifth.  The  hirger  rivers  cutting  transversely  across  this  line  could 
be  made  the  main  outiets  by  which  to  transport  this  wealth  to  market 

Sixth.  Though  a  hilly  country,  it  presents  no  very  serious  difiSculties 
in  the  way  of  establishing  a  system  of  railways. 

Seventh.  Though  the  soil  of  the  hills  is  by  no  means  equal  to  that  of 
the  ^blue  gra%%  "  counties^  it  is  yet  fidr^  and  susceptible  of  socoeeafiil  enl- 
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tiration ;  and  there  is  safficimt  of  the  better  class  of  mUs  to  snpply 
the  demand  which  would,  necessarily,  follow  the  extensive  working  of  the 
minerals.  These  hills  present  unusual  advantages  as  sheep-walks,  and, 
from  the  luxuriant  growth  of  ihe  native  grape,  give  promise  of  improve 
m^t  in  that  direction.  Fruit  culture,  wherever  tried,  especially  on  the 
tops  of  the  highlands,  has  been  successful. 

Eighth.  It  would  be  of  the  greatest  importance  that  these  mines  of 
wealth  in  the  eastern  coal  field  should  be  surveyed  out  in  detail,  by  car- 
rying on  a  system  of  cross  lines^  all  to  depart  firom  the  base  line  now 
established,  showing  the  boundary  of  the  eastern  coal  field,  and  running 
southwestwardly,  along  the  line  of  the  dip  of  the  rocks,  in  order  fidly  to 
develop  the  different  beds  of  coal  and  iron  ore^  and  whatever  other  min- 
erals there  might  be  found. 

In  the  eastern  coal  field  there  remain  to  be  survqred,  in  detail,  L&w« 
rence,  Powell,  Rowan,  Monroe,  Johnson,  Estill,  Owen,  Breathitt,  Floyd, 
Pike^  Letcher,  Perry,  Rockcastle^  Laurel,  Clay,  Harkm,  Knox,  Whitley, 
Wayn^  part  of  Garter  and  Pulaski,  and  northeast  part  of  Madison  and 

A  great  deal  has^  however,  been  done  towards  this  work,  in  the  course 
of  the  topographical  surveys  made  by  Joseph  Lesley,  while  running  the 
various  lines  defining  the  eastern  coal  field  in  Carter,  Bath,  Powell,  Mon- 
roe, Estall,  Madison,  Owen,  Rockcastle,  Laurel,  Pulaski,  and  Wayne 
counties. 
-^  In  the  western  coal  field,  there  now  only  remain  to  be  surveyed,  in 
detail,  Henderson,  Daviess^  McLean,  Ohio,  Butler,  and  Muhlenburg  coun- 
ties, and  a  small  portion  of  Hancock  county. 

The  completion  of  these  surveys,  in  the  counties  embraced  in  the  two 
coal  fields,  is  the  next  most  important  work  required  to  be  made  in 
further  prosecution  of  the  Geological  Survey  of  Kentucky. 

In  the  appended  reports  of  M.  Leo  Lesquereux,  Joseph  Lesley,  and 
Sidney  S.  Lyon,  will  be  found  full  and  detailed  descriptions  of  their 
respective  surveys  in  the  two  coal  fields  of  Kentucky. 

Much  more  progress  could  have  been  made  in  carrying  out  the 
detailed  surveys^  during  the  years  1858  and  1859,  if  the  appropriation 
had  not  been  encumbered  with  the  payment  of  the  outstanding  bills  for 
the  publication  of  volumes  2  and  3  of  the  Geological  Reports.    The  sum 
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of  $7,529  19  of  the  fund  was  abetnicted  to  pay  iiiese  poblicaiioii  bilL^ 
the  binding  bill  alone  bdng  §4,600. 

It  was  in  conseqaence  of  this  redaction  of  the  appropnation,  that  th^e 
necessarily  ocraired  a  deficiency  to  meet  ihe  expenses  of  working  np  the 
materials  in  the  oflBce  for  preparing  this  r^rt  for  pnblication,  vonchers 
for  which  service  r^iudn  still  unpaid. 

Although  the  Geolo^cal  Sarrey  of  Eentncky  is  now  so  far  advanced 
as  to  fomidi  accurate  maps  of  the  two  coal  fields,  stQI,  no  complete 
reliable^  final  g^logical  map  of  the  entire  State  can  be  constructed 
untfl  detailed  surveys  are  carried  through  the  knobby  regions  of  Salt 
liver,  including  Marion,  Nelson,  Bullitt^  Jefiferson,  and  part  of  Oldham 
counties,  in  middle  Kentucky ;  together  with  a  corresponding  belt  in  parts 
of  Lewis,  Fleming,  Bath,  Montgomery,  Clarke,  Madison,  Garrard,  lincofao, 
Casey,  Russell,  Cumberland,  and  Monroe  counties ;  and  until  the  bound- 
ary lines  are  surveyed  between  the  blue  limestones  of  Lower  Silurian 
date^  and  the  magneEoan  limestones  of  Upper  Silurian  dat^  comprising 
two  lines,  which  c<Hnmence  on  the  Ohio  river— H)ne  near  Hie  confines  of 
Trimble  and  Oldham  counties ;  the  other  near  the  confines  of  Lewis  and 
Mason  counties — and  run  in  courses  more  or  less  meandering,  but 
gradually  conver^g,  until  they  will,  probably,  be  only  a  fi:action  of  a 
mile  apart,  near  where  the  Cumberland  river  enters  the  State  of  Tennes- 
see.   This  must  be  the  work  of  after  years. 

The  two  great  water  reservoirs  in  the  geological  formations  of  Kenr 
tucky  are:  Mrst^  the  great  sandstone  formation  at  the  base  of  the 
coal  measures,  commencing  with  the  conglomerate^  pebbly,  or  coarse 
sandstones,  under  No.  1  coal,  and  extending  down  to  the  sub-carbon- 
iferous limestone,  belonging  to  the  age  of  the  JMillstone  Grit  Seamdf 
the  great  sandstone  formation  lying  below  the  Kentucky  river  marble 
rock,  and  generally  considered  of  the  age  of  the  Calciferous  Sand  Rock 
and  Potsdam  Sandstones  of  the  New  York  survey. 

Li  both  cases  tiie  water  seems  to  be  held  up  in  the  sandstones  firom 
the  impervious  character  of  the  shales^  both  alternating  with  the  sand- 
stones and  forming  the  sub-strata  on  which  the  sandstones  repose. 

In  the  first  and  most  recent  of  these  sandstones  the  water  is,  generally, 
so  strongly  impregnated  with  salt  as  to  be  a  profitable  brine  to  work, 
containing  firom  25  to  60  pounds  of  common  salt  in  100  gallons  of 
water. 
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In  the  second,  or  more  ancient  of  these  sandstones,  the  water  is  also 
generally  unpr^nated  with  sali^  to  the  extent  of  600  to  700  grainfi  in 
a  wine  gallon — mixed,  however,  with  a  variety  of  other  salts  and  mineral 
substances. 

The  Mowing  analysis^  by  Prof  J.  Lawrence  Smith,  of  a  wine  gallon 
of  the  Duponts'  artesian  water,  at  Louisville^  gives  a  very  complete  expo- 
sition of  the  composition  of  one  of  the  most  copious  supplies  of  water 
ever  obtained  from  the  Great  Lower  Skndstone  above  mentioned : 

OXAIN8. 

Chloride  sodium 621 .5204 

Chloride  calcium - -.• -. 65.7287 

Chloride  magnesium ^— . .....  14.7757 

Chloride  potamium ..... . . — ~... .... — ....... 4.2216 

Chloride  aluminum . • 1.2119 

Chloride  lithium 0.1019 

Sulphate  soda 72.2957 

Sulphate  lime 29.4342 

Sulphate  magnesia 77.8382 

Sulphate  alumina 1*8012 

Sulphate  potash 3.2248 

Bicari>onate  soda _ - -'. 2.7264 

Bicarbonate  lime . ....... . ......i^... ..—... ^^^  5.9915 

Bicarbonate  magnesia . . .... .. ^ 2.7558 

Bicarbonate  iron . ^ 0.3518 

Phosphate  soda i.. ^ - - -  1^5415 

Iodide  magnesium . ... .. ... .. .. 0.3547 

Bromide  magnesium . . . 0.4659 

fiiUca 0.8857 

Oiganic  matter. , • 0.7082 

Loss  in  anal jaia — 8.1231 

915.5582 

OASES  IN  ONE  GALLON. 

Sulphuretted  hydrogen 2.0050 

Carbonic  add . . ....... 6.1720 

Nitrogen _ 1.3580 

Professor  J.  Lawrenoe  Smith  conaders  this  Dupont  water  very  similar 
to  the  odebrated  Eissdngen,  of  Bavaria,  and  the  Blue  lick  water,  in  Ken- 
tucky, of  which  there  is  an  analysis  by  Dr.  Peter,  given  in  the  third 
volume,  page  361,  of  the  Kentucky  G€K>logical  Rq)ort 

The  most  favorable  places  in  which  to  obtain  good  salt  water  from  the 
sandstones  of  the  millstone  grit,  are  where  the  lower  and  middle  coal 
measures  are  so  &r  depressed  beneath  the  sur&ce,  by  a  gradually  dipping 
and  extensive  trough  or  synclinal  fold,  as  to  bring  No,  11  or  12  coal 
near  the  soi&oa    By  boring,  from  this  geological  hozizon  into  Hie 
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depteoAm  of  sadi  a  trough,  1000  to  1200  b^  good  strong  brines  are 
almost  invariably  sfarack,  which  either  overflow  or  reach  within  a  diafaanoe 
from  which  the  salt  water  can  be  pumped  to  the  snr&ca 

In  Ohio,  excellent  goides  to  determine  ilie  poation  of  tiie  first  and 
second  brines  in  these  sandstones,  are  two  hard  siliceous  rock&  The 
uppermost  of  these  is  8  to  10  fiset  thick,  and  the  upper  salt  rock  lies  200 
feet  below  it  The  lower  salt  rock  lies  450  feet  below,  or  650  feet  bdow 
the  upp^  siliceous  rock. 

Hie  lower  hard  rock  is  40  feet  tluck,  and  is  180  feet  above  the  lower 
salt  rock.  It  is  oftai  so  hard  as  to  require  forty-five  days^  labor  to 
penetrate  it 

These  salt-bearing  gritstones  yield,  in  some  salt  r^ons  of  this  coun- 
try, fi*om  100,000  to  1,000,000  bushels  of  salt  annually. 

In  some  districts,  the  red  shales  that  lie  beneath  the  millstone  grit  also 
afford  good  brines. 

The  great  fiiult  that  runs  adjacent  to  the  Kentucky  river,  near  the 
boundary  of  Madison,  Garrard,  and  Jessamine^  and  which  is  described 
in  third  volume  of  the  Geological  R^H>rt  of  Kentucky,  on  page  75, 
forms,  undoubtedly,  the  great  water  barrier,  whence  flows  the  water  down 
the  slopes  of  the  lower  sandstone  towards  the  Falls  of  Ohio,  in  such  vol- 
ume and  force,  that  fix>m  the  Dapont  artesian  wdl  the  outflow  is  equal 
to  230  gallons  per  minute^  or  about  330,000  gaUons  in  twenty-four 
hours;  the  water,  rising  by  its  own  pressure  in  fnpes,  170  feet  above  the 
sur&ca 

The  following  is  a  concise  view  of  the  thickness  of  the  difierent  geo- 
logical formations,  firom  the  top  of  the  black  slate  at  the  base  of  the 
knobS)  down  to  and  into  this  water-bearing  sandstone^  below  the  birds- 
eye  limestone  of  Kentucky: 

Black  liqgiiU,  ahale  or  slate,  in  Jeffcnoo  county,  about^... ^ . 110  feet 

Falls  lifDestone 75  to  100  feet. 

Magnedan  and  other  limestones,  with  a  few  feet  of  gritstones 360  to  400  feet. 

Blue  fossiliferoos  limestone  and  marls,  including  the  Trimble  county  maible  rock.^.    414  feet. 

Birds-eye  limestone  _ - - 546  feet 

Water-bearing  sandstone,  with  occasional  beds  of  magnesian  limestone,  penetrated  by 
the  Dapont's  boring  — . • 641  feel 

These  thicknesses  will  afiford  the  most  reliable  data  from  whiclTto 
calculate  the  depth  necessary  to  bore  from  any  of  the  above  geological 
hori2<His  to  reach  the  great  body  of  water  in  the  lowest  great  sand 
rook  of  the  WMt^  piavided  tfas  dip^  and  othar  mcumshuMM^  ut  ftf?o^ 
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al)Ie.    Bat  the  probabilities  are  that  it  will  be  impregnated  with  ^alts  and 
ealpfauretted  hydrogen  gas. 

There  are,  however,  other  sources  of  water  that  may  be  anticipated 
locally,  at  maoh  less  depths.  For  instance^  an  abundant  supply  of  water  is 
often  struck  about  250  feet  from  the  top  of  the  black  slate,  aider  readiing 
a  hard,  Qcilular,  €herty,magnesian  limestone,  which  may  either  rise  to  the 
8ur&ce,  or  within  pumping  distance.  At  280  to  800  feet  water  may  also 
be  anticipated,  but  usually  impregnated  with  salts  and  sulphur.  At  650 
to  700  feet,  after  the  borings  are  fairly  in  the  blue  fossiHferous  limestone 
and  marls,  the  water  is  usually  quite  brackisk 
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CHAPTER  IL 

CHEMICAL  AND  AGRICULTURAL  GEOLOGY. 

THE  80IL  AM)   ITS   AXALTSIS. 

In  sobmitting  the  Cbemical  Report  of  Professor  Robert  Peter  of  hb 
analyses,  made  for  the  Geolo^cal  Sorr^  of  Kentucky  dming  tlie  hat 
two  years,  it  bdiooves  me,  as  Principal  of  the  Survey,  on  this  occasicHi 
to  add  some  remarks,  and  call  the  attention  of  tiie  pnblio  to  Hxir 
importance  and  ^alue;  not  only  that  justice  may  be  done  to  his 
extraordinary  chemical  labors,  and  for  the  reputation  oi  the  Geolo^cal 
Survey  of  Kentucky,  but  more  espedally  to  claim  tor  agricultural 
chemistry  that  position  amongst  the  exact  sciences  which  has,  on  several 
occasions,  been  denied  to  it  by  learned  men  and  even  professed  chemists ; 
thereby  retarc^g  its  progress,  and  creating  among  many  a  disbeUef  as 
to  the  possibility  of  demonstrating  the  relative  fertility  of  soils  by  any 
process  at  present  known. 

In  order  to  make  myself  intelli^le,  it  will  be  necessary  to  enter  here 
into  some  minnti^,  both  in  r^ard  to  the  arrangements  of  the  laboratory 
in  which  the  analyses  were  carried  on,  and  the  mode  in  which  Dr.  Vdbsr 
conducted  them ;  for  herdn,  together  with  the  &cilities  afforded  by  his 
connection  with  the  Geological  Survey  of  Kentucky,  and  the  large 
number  of  samples  of  soils  furnished  hbn  at  one  time,  lies  the  secret  of 
his  remarkable  success  and  his  extenmve  contributions  to  agricultural 
chemistry. 

Without  a  knowledge  of  the  peculiar  circumstances  under  which  tiie 
work  was  performed,  the  amount  of  Dr.  Peter's  chemical  labor,  during 
the  last  six  years,  as  Chemical  Assistant  to  the  Survey  of  Kentucky, 
might  appear  incredible ;  for  he  has,  m  &ct,  performed  a  greater  number 
of  reliable^  detailed,  pradicdUy  useful  analyses  of  soils  than  any  living 
chemist. 

In  chemistry,  as  in  all  other  handicraft  occupations,  long  experience 
and  frequent  repetition  of  manipulations  give  fecility  and  expertness,  not 
to  be  attained  by  any  short-hand  method.  These  remarks  are  particu- 
larly applicable  to  Dr.  Peter's  case,  since  he  has  had  a  lifetime  <^ 
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QXpenence  in  chemical  pursuits^  both  as  a  most  successfiil  teacher  of  the 
soienoe  as  Professor  for  many  years  in  Transylvania  Uniyersity,  and  aa 
an  adept  in  manipulation  and  ^oalyses ;  especially  in  soil  ^oalyses. 

Independent  of  his  analytical  labors  previous  to  the  year  1854,  be 
has,  since  his  connection  witfa  the  Geological  Survey  of  Kentucky, 
completed,  with  the  aid  of  an  assistant,  the  extraordinary  number  of 
1,126  quantitative  chemical  analyses,  of  which  375  are  soil  analyses^ 
ia  which,  on  an  average,  12  substances  have  been  separately  determined. 

Admitting,  as  I  do,  that  we  have  a  few  excellent  analytical  ch^nists  in 
this  country,  yet  none  have  had  the  same  opportunity,  or,  at  least,  have 
tiionght  proper  to  turn  their  special  attention  to  the  analyses  of  soils ; 
so  that  none  have  had  as  much  experience  in  tiiis  department  of  analy<>- 
ical  chemistry  as  Dr,  Peter. 

There  are  many  brilliant  intdlects  in  theoretical  chemical  science  whe 
never  could  submit  to  the  close  confinement  and  mechanical  drudgery 
which  sudi  a  work  as  the  above  involves.  It  requires  a  steadiness  of 
purpoee,  qcdckness  of  thought  and  motion,  untiring  pemeveranoe,  unre- 
mitted for  months  and  years,  and  secluded  habits,  sudi  as  very  few 
individuals  can  endura  Besides  these  general  qualifications  and  fiicilities^ 
tiiere  most  be,  in  (Hiier  to  bring  about  these  great  practical  results^ 
attmtion  given  to  minor  details,  such  as  that  no  unnecessary  steps  or 
movements  of  the  body  be  made  so  as  to  consume  time,  and  that  the 
personal  haUts  of  the  operator  be  of  «u<^  a  oharact^  as  to  permit  the 
entire  concentration  of  his  Acuities  on  the  multiplicity  of  processeiii^ 
requuing  his  unremitting  vigilance. 

In  the  operation  of  weighing,  which  occupies,  perhaps,  more  time  than 
any  other  of  the  manipulations  pertaimng  to  soil  analyses,  much  time 
is  saved  l^  ha^ng  special  counterpoises  for  each  platinum  crucible  and 
capsule  used  in  ignitions:  these  are  best  made  of  small  cylindrical  cups  of 
gilt  metal,  with  a  brass  or  platinum  wire  soldered  or  screwed  to  the  center 
ef  the  bottom,  and  of  such  length,  projecting  above  the  rim  of  the  cup, 
that  it  can  be  convenientiy  laid  hold  of  with  the  weighing  forceps.  This 
metallic  cylinder  receives  diot  of  different  mes ;  the  final  adjustment 
bmng  made  by  clippings  of  very  fine  platinum  or  tin  foil  Every  time  a 
series  of  weighings  has  to  be  made,  the  correctness  of  this  counterpoise 
most  be  tested ;  but  this  is  done  comparatively  quickly,  as  a  clipping  of 
foil  added  or  removed,  or  a  touch  with  a  file  on  one  of  iha  shot^  soon 
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makes  the  balance  true.  Having  employed  this  system  of  speoiaif 
standard  counterpoises  for  fifteen  years  in  my  own  laboratory,  I  know 
that  at  least  nine  tenths  of  the  time  required  by  the  plan  of  absolute 
weighing  of  crucible  and  contentB  can  be  saved ;  while,  in  addition  to  this, 
there  is  much  less  liability  to  error,  since  there  are  fewer  weights  to  be 
.  read  o%  and,  in  many  cases,  the  sliding^arm  and  saddi^weight  alone 
suffice  to  give  the  desired  amount  without  handling  any  wei^ts  with  tlie 
forceps  at  alL 

To  save  yet  more  of  that  important  dement — fe'me^-in  his  numerous 
wdghingti,  it  has  be^  Dr.  Peter's  practice  to  use  two  platinum  crudbles 
at  once  for  his  ignitions,  so  that  one  might  be  cooling  whilst  the  other 
was  over  the  flame  of  the  lamp. 

Of  course  the  chemical  balance  must  be  the  most  ddicate  that  art  s 
capable  of  constructing  turning  distincUy  with  the  one  ten  thousandth, 
or  at  least  with  the  one  five  thousandth  of  the  wdght  of  the  substance 
•  to  be  analysed,  and  must  be  provided  with  that  invaluable  eontrivanceof 
diding-arm,  carr3ring  saddle-wdght^  by  which  all  the  nice  final  adjust- 
ments are  expeditiously  made,  without  the  neoessity  of  handling  smaU 
weights  with  the  forceps.  With  all  these  aids,  after  he  has  become  accus- 
tomed to  the  movements  of  tiie  beam  and  its  machinery  for  raising  and 
lowering  the  knife-edge  and  steadying  tiie'pans,  the  process  of  weighii^ 
is  divested  of  its  tediousness;  except  that  which  is  essential  to  the  slow 
movements  of  all  delicate  balances. 

Further:  the  reagents  constantly  in  use  should  be  ina  case,  resting  on 
the  working-table,  within  arm's  reach  of  the  operator,  and  his  reoording- 
desk  in  a  drawer  of  the  same  table:  The  sand,  water,  and  steam-baths 
and  drying-oven  should  be  within  a  few  feet  of  the  working-table^  as  weil 
as  the  balance-table^  to  avoid,  as  ah:eady  stated,  unnecessary  steps  which 
take  up  much  time  when  often  repeated,  as  they  are^  hundreds  of  times 
during  the  day. 

The  laboratory  must  be  supplied  with  a  sufficient  munber  of  platinum 
crucibles  and  capsules,  glass  beakers,  fimnels,  flasks,  tubes,  &c.,  to  enable 
the  chemist  to  put  into  operation  together  20  to  40  different  analyses; 
so  that  it  will  never  become  necessary  to  wait  a  single  moment  for  the 
completion  of  digestions,  filtrations,  evaporations,  or  desiccations. 

When  so  many  analyses  are  conducted  at  the  same  time,  of  course 
every  beaker,  funnel,  filter,  &c.,  must  have  not  only  its  appropriate  num- 
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ber,  but  also  a  letter  or  other  mark  to  show  at  once  to  what  series  of 
analyses  it  belongs,  and  every  care  taken  that  there  will  be  no  possibility 
of  confounding  results.  With  such  a  number  of  operations  on  hand  at 
once,  not  a  single  minute  need  be  lost ;  but^  at  the  same  time,  there  is, 
necessarily,  such  a  continual  strain  upon  the  mind  and  body  of  the 
chemist,  that  unless  he  has  a  large  share  of  endurance,  patience,  and 
indomitable  perseverance,  he  will  soon  be  fatigued,  or,  perhaps,  disgusted ; 
and  this  is  the  reason  why  so  &w  iavor  or  adopt  this  system  of  simults^ 
neous  analyses;  but  by  no  other  plan,  nor  without  availing  himself  of 
all  aids  to  economize  time,  could  Dr.  Peter  ever  have  accomplished  the 
work  he  has  done  for  the  Kentucky  Survey  in  the  last  mx  years. 

Before  commencing  any  extensive  suite  of  analyses,  the  purity  of 
reagents  must^  of  course^  be  ascertained ;  since  if  any  require  to  be 
purified  by  redistillation,  recrystallization,  or  otherwise,  all  these  opera- 
tions should  be  completed  previous  to  entering  on  the  course  of  analyses, 
so  as  not  to  interrupt  the  progress  of  the  work  by  stopping  to  purify 
any  required  reagent  And  here  I  may  mention  that  there  is  hardly  a 
single  important  reagent,  such  as  hydrochloric,  nitric,  sulphuric,  and 
oxalic  acids ;  ammonia,  oxalate  of  ammonia,  carbonate  of  ammonia, 
caustic  potash,  carbonate  of  potash,  even  when  purchased  of  the  most 
celebrated  houses,  as  chemically  pur^  but  require  purifying  in  order  to 
make  as  strictly  accurate  quantitative  analyses  as  have  been  made  for  the 
Kentucky  Geological  Survey. 

The  principal  operating  room  in  which  Dr.  Peter  made  his  analyses  is 
15  feet  square.  The  working  and  balance-tables  stand  within  three  feet 
of  each  other,  and  the  furnace,  sand  and  water-baths,  three  feet  fix)m  the 
former,  so  that  one  or  two  steps  suffice  to  reach  all  important  parts  of 
the  different  operations  in  thdr  various  stages  of  progression. 

Dr.  Peter's  son,  who  acted  as  his  assistant,  did  most  of  the  crushing 
and  sifting  of  the  soils,  as  well  as  the  washing  of  the  precipitates  on  the 
filters ;  so  that  Dr.  Peter  himself  was  principally  engaged  in  wdghing 
out  the  soils,  transferring  them  to  their  appropriate  capsules  to  be 
dried,  or  to  the  flasks  for  solution ;  igniting  the  precipitates,  wdgfaing 
the  same,  recording  and  calculating  the  results  of  analyses,  adding 
reagents  to  solutions,  in  their  various  stages  of  progress,  and  superin- 
tending the  final  washiog  of  each  precipitate  in  order  to  be  certain  that 
the  process  was  thoroughly  done ;  thus  every  moment  of  time  with  him 
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was  eoonomized,  as  iliere  was  no  waiting  for  precipitates  to  subside^  for 
evaporations  to  be  completed,  or  filtrates  to  pass  through  their  req)eGtiye 
filt^is,  so  many  bdng  under  way  there  were  always  some  ready  for  tin 
next  stag$  of  the  analyses.  , 

"Without  all  these  necessary  idds,  all  these  and  other  ezpedi^its  for  the 
saving  of  time,  and  without  immense  self-sacrifice,  on  the  part  of  the 
chemist,  and  a  great  risk  to  health;  without,  also,  the  necessary  talent^ 
long  training,  and  a  strong  determination  to  carry  through  the  work,  it 
would  be  imposfflble  to  complete  so  much  chemical  work  in  the  same 
space  of  time  in  which  it  was  accomplished. 

I  hold  that  the  soil  analyses  made  in  connection  with  the  Geolo^cal 
Survey  of  Kentucky,  fi:om  the  years  1854  up  to  the  present  time^  form 
the  most  important  contribution  ever  made  to  geolo^co-agricultural 
chemistry,  particularly  when  we  take  into  consideration  the  system  by 
which  these  soils  were  so  carefiilly  sdected,  viz :  with  reference  not  only 
to  the  derivative  geolo^cal  formation,  but  oftm  to  the  individual  mem- 
bers of  these  formations.  Moreover,  wherever  it  was  practicable  the 
soils  were  collected  in  sets,  as  explained  in  the  previous  volume ;  No.  1 
being  the  virgin  soil ;  No.  2  the  soil  fix)m  an  a^acent  old  field,  ten  to 
fifty  years  or  more  in  cultivation;  No.  3  the  subsoil  from  the  old  field, 
and  No.  4 Jhe  under  clay:  for  the  purpose  of  ascertaining  whether  the 
comparative  chemical  analyses  of  these  soils  could  not  show — 

First  The  relative  proportions  of  the  acids  and  bases  in  different 
soils. 

Second.  The  loss  of  these  by  a  long  series  of  annual  harvests  without 
manura 

Third.  The  peculiarities  of  the  soils  derived  firom  diiferent  geological 
formations. 

Fourth.  The  suitability  of  a  soil  for  any  particular  crop. 

Mfth.  What  addition  any  soil,  either  uncultivated  or  cultivated, 
requires  to  render  it  productive  and  remunerative  for  any  given  crop; 
and,  of  course,  the  deficiency  in  the  soil  of  one  or  more  of  the  eleven 
dements  determined  by  chemical  analyses. 

JSixiL  The  possibility  of  comparing  the  compomtion  of  soils  firom 
difi^nt  States  and  different  sections  of  the  Union. 

Any  one  who  will  take  the  trouble,  carefully  and  understandingly,  to 
examine  the  nmnerous  soil  analyses  in  Dr.  Peter's  Report  and  his 
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%pf^Aed  tables^  drawn  up  with  so  much  labor^  may  soon  convince  him- 
self that  all  this  can  be  accomplished. 

In  tweniy-one  cases  out  of  seyenty-nine,  the  comparative  soil  analyses 
of  s(h1  No  1,  (the  virgin  soil,)  and  soil  Na  2,  (that  from  an  adjoinii^ 
old  field,)  has  shown  the  loss  sustdned  by  harvesting  a  successon  of 
crops  witiiout  return.  Most  of  tiie  eight  exceptions  are  in  situations 
where  the  soil  of  the  old  fidd  is  either  based  on  a  subsoil  richer  in  cer- 
tain ingredients  than  the  original  virgin  soil,  or  where  the  old  field  is 
receiving  acquisitions  by  washings  from  easily  decomposing  shales  or 
ar^o-calcareous  shell  beds,  or  where,  by  annual  overflows,  or  permea* 
tion  from  beneath,  alluvial  lands  are  receiving  fertilizing  saliferous  silts. 
For  instance,  soil  No.  983,  from  an  old  field,  contains  0.066  more  pot- 
ash than  No.  982,  the  virgin  soil,  which  it  evidentiy  derives,  ather  from 
the  subsoil  No.  984,  which  contains  0.078  more  potash  than  No.  982,  or 
else  from  the  decomposition  of  the  greater  proportion  of  clay  which  must 
be  in  the  soil  of  the  old  field,  shown  by  the  larger  quantity  of  alumina 
recorded. 

So  in  the  case  of  No.  1146,  it  is  evident,  that  the  larger  proportion 
of  both  potash  and  phosphoric  acid  in  this,  the  soil  of  the  old  field, 
than  in  the  virgin  soil.  No.  1144,  is  derived  from  No.  1147,  the  sub- 
soil, which  is  richer  in  these  ingredients  than  either  the  virgin  soil  or 
that  of  the  old  field,  and  from  the  decomposition  of  the  very  large  pro- 
portion of  ferruginous  clay  in  the  subsoil,  No.  1147. 

Again,  in  the  case  of  No.  1149,  where  the  soil  of  the  old  field  has 
more  phosphoric  add  than  No.  1348,  tiiis  exception  is  explained  by  tha 
&ct^  that  the  soil  of  the  old  field  is  receiving  acquisitions  by  the  com- 
paratively rapid  decomposition  of  the  subjacent  shell'beds,  made  mention 
of  in  the  description  of  the  locality  where  the  soil  was  collected,  wUch 
more  than  compensates  for  the  loss  sustained  by  cropping. 

A  similar  explanation  is  applicable  to  Nos.  1205  and  1208.  The 
larger  proportion  of  phosphoric  acid  in  the  soil  of  tiie  old  field,  in  the 
first  case,  is  derived  from  the  subsoil,  (1206,)  richer  in  that  add  than 
No.  1204,  the  virgin  soil;  and  the  larger  proportion  of  potash  in  the 
latter  is  evidently  derived  from  the  decomposition  of  ferruginous  days, 
which  exist  in  larger  proportions  in  the  soil  of  the  old  field  than  in  the 
virgin  soil.  « 

The  increase  of  0.030  phosphoric  add  in  No.  853,  the  soil  of  the  old 
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fieid,  has  evidently,  in  this  case^  been  from  fresh  deoompoation  of  the  soil 
during  the  seven  years  in  which  it  lay  Mow. 

The  fractional  percentage  (0.059)  of  phosphoric  acid  in  No.  1042 
over  No.  1041,  is  most  likely  derived  from  1043,  the  subsoO,  wluch 
contains  more  of  tliat  acid  than  No.  1041. 

In  the  case  of  No.  813,  the  0.032  increase  of  phosphoric  acid  over 
No.  812,  the  virgin  soil,  is  probably  owing  to  an  original  difference  in 
the  two  soils,  since,  in  a  mountainous  region  like  that  near  McGormick's, 
it  is  very  difficult,  if  at  all  practicable,  to  collect  soUs  for  comparison 
under  exactly  parallel  conditions. 

This  is  probably  the  case  also  with  No.  885 ;  for  the  analjrses  show  a 
much  larger  proportion  of  carbonate  of  lime  and  oxide  of  iron  and 
alumina  in  No.  884  than  in  No.  885,  which  proves  that  the  soil,  No. 

885,  has  been  derived  from  the  disintegration  ef  a  different  layer  of  rock 
fiian  that  from  which  No.  884  was  produced;  more  especially,  since  Na 

886,  the  subsoil,  shows  a  still  larger  increase  in  the  proportion  of  oxide 
of  iron  and  alumina,  and  in  it  there  is  also  more  carbonate  of  lime  tiian 
in  the  virgin  soU. 

The  larger  proportion  of  potash  in  No.  1128,  from  the  old  field,  has 
undoubtedly  been  derived  fi-om  the  decomposition  of  the  large  pro- 
portion of  ferruginous  clay  which  enters  into  its  compomtion.  Hiis  soil 
was  taken  below  the  junction  of  the  black  shale  and  magnesian  lune- 
stones,  from  the  latter  of  which  it,  no  doubt,  derives  the  0.291  excess  of 
magnesia  over  No.  1127. 

The  small  excess  of  potash  in  No.  1181,  over  the  virgin  soil.  No. 
1179,  is  due  to  the  greater  proportion  of  ferruginous  clay  in  No.  1181. 

The  larger  proportion  of  mineral  food  of  plants  in  No.  832,  over  thit 
of  No.  831,  can  only  be  explained  either  firom'  original  difference  in 
these  soils,  or  fropi  the  &ct  that  iu  many  parts  of  the  blue  limestone 
and  shell  marl  formations,  of  Lower  Silurian  date^  there  is  so  rapid  a 
decomposition  of  the  exposed  edges  and  sur&ce  of  tliese  strata,  that  it 
may  keep  pace  with,  and  even  exceed  the  removal  of  tiie  acids  and  bases 
by  cropping ;  especially  where  the  soil  lies,  as  it  very  ofben  does,  in 
valleys  surrounded  by  hills  composed  of  these  materials,  which  every 
show^  of  raui  washes  firom  the  decfivities  into  the  low  t^tuations ;  these 
crumbled  earths  are  rich  in  miiftral  fertilizers.    It  is  for  this  reason 
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that  there  has  been  more  difiSculty  in  demonstrating  the  deterioration  of 
the  soils,  in  old  fields,  in  this  geological  position,  than  in  any  other. 

Many  of  these  instances  cited  are  no  exception  to  the  general  law, 
which  I  consider  to  be  now  established,  that  soil  analysis  is  capable  of 
sliotving  the  exhaustion  in  land  of  the  mineral  food  of  plants  by  continual 
cropping;  because,  in  most  of  the  instances  cited,  the  soil  of  the  old 
field  showed  a  decided  loss  of  the  most  essential  of  the  mineral 
fertilizers ;  tiiough  it  might  in  a  few  isolated  cases  show  a  slight  increase 
of  one  or  two  of  the  constituents ;  owing  to  local  causes,  which  I  have 
just  explained. 

I  desire  to  call  the  particular  attention,  not  only  of  the  agricultui*alists 
of  Kentucky,  but  also  of  the  whole  world,  to  these  results;  because  we 
find,  in  this  very  age,  in  this  generation,  indeed,  in  this  very  year,  doc- 
trines advocated  entirely  at  variance  with  the  opinion  that  continual 
cropping,  necessarily^  exhausts  land;  and  that,  too,  by  leading  agricultu- 
ralists, by  men  of  extensive  practical  experience,  managers  of  large  estates 
in  England,  and  men,  too,  who  are  well  read  even  in  the  chemistry  of 
agriculture. 

During  last  year,  a  work  has  been  published  by  Alexander  Burnett^ 
M.  A.,  Land  Agent  and  member  of  the  Royal  Agricultural  Society  of  the 
Central  Farmers'  Club,  London. 

In  this  work  we  find  the  following  doctrines  most  strenuously  advo- 
cated and  maintsdned  by  what  the  author  conceives  unanswerable  argu- 
ments and  statistics : 

That  tillage  is  not  only  a  substitute  for  manure,  but  that  by  its  means 
any  soil  may  be  brought  to  its  tillage  zero  of  productive  capability,  below 
which  (the  same  amount  of  tillage  continued)  no  mode  of  cropping  can 
reduce  it. 

And  because,  in  the  Rothamsted  experiments,  on  a  heavy  loam  soil, 
by  scarifying  and  plowing  this  land,  and  drilling  in  wheat,  for  ten  suc- 
cessive years,  an  average  of  sixteen  bushels  of  wheat  to  the  acre  have  been 
harvested,  without  the  addition  of  any  manure,  the  very  extraordinary 
conclusion  is  drawn,  and  is  considered  as  fidly  estahlishedy  that  if  the 
land  is  kept  dean  and  worked  at  proper  seasons^  it  is  impossible  to 
exhaust  this  soil  below  the  power  of  producing  sixteen  bushels  of  wheat 
every  year. 
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On  the  same  page  of  this  volume,  the  following  passage  also  occnrs : 

^  Tillage  is  to  be  regarded  as  a  means  of  replenishing  the  staple  with 
actual  materials  of  fertility,  although  impalpable  to  the  senses,  as  a  dis- 
tribution of  court-yard  dung  in  the  turnip-field,  or  a  top-dressing  with 
special  manures*" 

Further:  ^that  tillage,  without  the  use  of  any  manures^  was  sufficimt 
to  maintain  land  in  fvU  hearV^ 

Dung  he  seems  to  consider  of  little  value,  except  as  a  means  of  divid- 
ing the  soil ;  for  we  find  him  quoting  from  TuU  in  support  of  this  view: 
-  "Dung,  without  tillage,  can  do  very  little;  with  some  tillage,  does 
something ;  with  much  tillage,  pulverizes  (e.  e.  fertilizes)  the  soil  in  less 
time  than  tillage  can  do;  but  the  tillage  alone,  with  more  time,  can  pul- 
verize (fertilize)  as  wdl." 

And  in  another  part  of  this  work  he  quotes  also  from  the  same  author : 

"  I  have  made  many  trials  of  fine  dung  on  the  rows,  and,  notwith- 
standing the  benefits  of  it,  I  hav^  for  these  several  years  past^  left  it  of^ 
finding  that  a  little  more  hoeing  will  supply  it  at  a  much  less  expense 
than  that  of  so  small  a  quantity  of  manure,  and  of  the  hands  necessary 
to  lay  it  on  and  ofif  the  carriage." 

"  The  «\lmost  only  use  of  all  manure,  is  the  same  as  of  tillage,  via  :- 
the  pulv<^rization  it  makes  by  fermentation,  as  tillage  doth  by  attrition 
or  contusion." 

Many  more  examples  I  might  bring  forward  firom  the  same  high 
authority,  all  tending  to  persuade  the  &nner  that  there  is  no  necessity  to 
manure,  if  he  only  tills  his  soil  sufficiently ;  and  that,  by  this  metibod 
done,  all  the  elements  of  fertility  are  su^^lied  in  abundance,  even  if 
successive  crops  of  grain  be  grown  on  the  same  ground,  without  alter- 
nation or  intermission,  year  after  year,  for  any  length  of  time. 

Whence,  then,  arises  the  dissemination  of  such  delusive  doctrines  and 
mischievous  teachings,  tending,  as  they  inevitably  must^  to  encourage  the 
natural  repugnance  existing  among  &rmers,  in  this  countiy  at  least,  to 
go  to  any  trouble  and  expense  in  restoring  to  the  soil,  in  the  form  of 
manures,  the  mineral  fertilizers  of  which  they  rob  it? 

Admitting,  as  I  do,  the  immense  benefits  which  ^present  ffeneration 
can  derive  firom  a  thorough  tillage  of  the  soil  and  drilling  in  the  grain, 
with  interculture  of  the  vacant  interval  during  the  growth  of  the  crop — 
and  thou^  it  may  be  a  &ct,  tiiat  by  these  processes  alone^  cxops  of 
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wheat  may  be  raised  for  thirteen  years  in  succession,  on  certain  soils^. 
with  an  average  yield  of  sixteen  bushels  to  the  acre — ^yet  I  deny  the 
assertion  that  this  can  be  done  without  exhausting  the  soil ;  and,  further, 
I  deny  the  proposition  that  by  tillage  ulone  a  zero  of  productive  capacity 
can  be  attained  below  which  no  mode  of  cropping  can  reduce  it 

The  fidlacy  of  these  doctrines  arises  fix)m  not  understanding  the  means 
by  which  tillage,  unaided  by  manure,  can  produce^  for  a  limited  time, 
remunerative  crops  of  corn  and  small  grain. 

Tillage  has  the  very  same  eflect  on  soil  as  alternate  thawing  and 
freezing  and  the  vicissitudes  of  time,  only  in  an  increased  degree ;  it 
disintegrates  fresh  soil,  exposes  new  smriaces,  and  brings  into  requisition, 
or  makes  available,  the  locked-up  mineral  acids  and  bases  that  constitute 
the  minei'al  food  of  plants;  it  increases  the  porosicy  of  the  soil,  and 
gives  freer  access  for  the  atmospheric  elements  of  plants  to  enter,  either 
in  the  gaseous  form,  or  condensed  in  rain,  dew,  and  snow ;  thus  tha 
otherwise  immediately  unavailable  elements  of  fertility  are  more  rapidly 
brought  into  play,  than  by  the  slower  processes  of  nature^  which  are^ 
however,  very  apparent  during  one  or  two  seasons  of  Mow.  Without 
denying  that,  by  the  means  above  cited,  highly  remunerative  crops  caa 
be  raised,  without  the  addition  of  manure  by  the  present  generation,  we 
do  most  emphatically  assert  that  this  cannot  be  done  without  corre- 
sponding abstraction  of  the  essence  of  fertility  of  the  soil ;  and  that  a  soil 
becomes  more  or  less  exhausted,  according  to  the  weight  of  the  grain  and 
straw  removed  from  that  soil ;  and  though  additional  tillage  may  be  able 
to  keep  pace  with  that  exhaustion  for  thirteen  years  or  longer,  according 
to  the  nature  and  richness  of  the  soil,  that  soil  will  become^  sooner  or 
later,  barren  for  the  kind  of  grain  successively  harvested :  for  I  may 
just  as  well  be  told,  that  from  a  bottle  full  of  water  an  ounce  may  be 
yearly  taken,  and  yet  that  bottle  will  remain  full  without  any  water 
b^g  put  into  it  in  return,  as  that  wheat  may  be  harvested  from  the 
same  field,  year  after  year,  without  addition  of  manure,  and  remain  as 
rich  in  the  mineral  (^^  terrestrial  '^)  food  of  paints  as  it  was  originally. 
And  I  assert,  moreover,  that  tillage,  without  manure,  greatly  hastens  the 
exhaustion  of  the  soil,  just  in  proportion  to  the  new  elements  which  it 
quickly  brings  into  play  for  the  nourishment  of  the  plant,  beyond  what 
f^ould  be  supplied  by  ordinary  causes  in  operation. 

Another  fidlaoy  which  the  whole  argument  of  the  book  tends  to  dis- 
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aeminate  is,  that  the  atmospheric  feiilizers,  which  high  tillage  induces  *^o 
penetrate  the  soil,  restore  to  the  soil  all  that  plants  require  and  abstract 
from  the  soil ;  yet  it  admits  that  those  that  are  supplied  from  the  atmos- 
phere are  only  nitrogenous  principles,  water,  or  the  elements  of  water, 
and  carbonic  acid ;  and  it  advocates  strenuously  the  doctrine,  that  the 
special  manure  of  plants  are  the  nitrogenous  compounds. 

Now,  the  truth  is,  and  has  been  proved,  over  and  over  again  in  pmctice^ 
that  if  the  mineral  food  of  plants  be  absent  or  deficient  in  a  soil,  that 
even  the  most  potent  nitro.enous  applications  to  the  land  will  be  una- 
vailing, until  the  mineral  acids  and  bases  are  supplied. 

When,  then,  at  this  very  day  and  hour,  we  find  such  arguments  held 
up  by  leaders  of  agricultural  societies  for  the  guidance  of  the  fanner,  is 
it  not  high  time  that  something  should  be  done  by  chemical  analyses  to 
counteract  the  delusive  hopes  which  it  holds  out  to  the  agricultural  com- 
munity, that  land  never  can  wear  out  or  become  exhausted  if  it  be  only 
drilled  and  tilled ;  for  if  the  farmer  is  only  diligent  in  these  two  things,  he 
may  grow  and  harvest  the  same  grain  crop  for  any  number  of  years  in 
succession,  pocket  a  handsome  profit,  and  yet  not  diminish,  even  in  the 
smallest  degree,  the  natural  fertiUty  of  this  highly  taxed  land. 

Yet  this  same  author  admits,  most  decidedly,  that  land  may  be 
exhausted;  but  attributes  this  exhaustion  ta  deficient  tillage,  as  may  be 
gathered  from  the  following  paragraph : 

^  In  fact,  the  reduction  of  a  piece  of  ground  from  fruitfulness  to  infer- 
tility, by  over  cropping  and  under  tillage,  is,  of  all  kinds  of  evidence,  the 
most  palpable  that  that  soil  has  been  emptied,  for  the  time,  of  its  available 
ingredients  of  vegetation." 

And  then  goes  on  to  say,  that  it  is  for  such  cases  as  this  that  L«big*s 
well  known  dictum  is  applicable,  "that  in  the  manurial  department  of 
husbandry,  the  chief  object  of  the  farmer  ought  to  be  to  procure  from 
extraneous  sources,  and  restore  to  his  fields  those  fertilizing  minerals,  i.  e. 
terrestrial  substances,  which,  removed  from  thence  by  the  causes  above 
mentioned,  could  only  by  that  means  be  restored." 

Yet  Burnett  never  seems  to  dream  that  the  great  benefits  to  be  derived 
by  the  present  generation  from  high  tillage  cannot  be  obtained  without 
hastening,  proportionally,  the  exhaustion  of  the  soil  and  drawing  upon 
its  future  resources. 

And,  in  the  face  of  all  this,  we  find  in  the  appendix  to  thia  rolunie 
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the  report  of  a  debate  that  took  place  in  the  Agricultural  Society  of 
which  he  is  a  member,  on  ^  the  system  of  cultivation  upon  mixed  soils, 
which,  under  present  circumstances,  is  most  profitable.'^  In  which 
debate  it  is  most  distinctly  and  emphatically  proved,  that  the  cause  of 
the  almost  universal  failure  of  the  turnip  crop  was  not  attributable,  as 
some  supposed,  to  the  use  of  artificial  manures,  but  to  the  abstraction  of 
some  important  element  firom  the  soil,  by  the  too  fi^uent  growth  of 
turnips ;  that  the  soil  had,  in  &ct,  become  ^sick  of  turnips  f  and  that, 
so  &r  fi*om  artificial  manures  being  the  cause  of  the  failure  of  the  turnip 
crop,  they  had,  in  feet,  very  much  tended  to  keep  it  "^afloat." 

Instead,  then,  of  chemists  disparaging  soil  analysis,  it  should  be  their 
pride  and  idm  to  endeavor  to  improve  and  perfect  the  methods  of  per- 
forming it  which  have^  since  the  time  of  Davy,  been  so  revolutionized 
that  soil  analysis  has,  since  then,  become  almost  a  new  branch  of  ana- 
lytical chemistry. 


[Since  the  above  Eeport  was  penned,  Geology  and  the  scientific  world 
at  large  have  sustained  an  immense  loss  in  the  lamented  death  of  the  dis- 
tinguished  author.  A  short  obituary  notice  of  him  will  be  appended  to 
the  next  following  Beport.]  P. 
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INTRODUCTORY  LETTER 


Obemical  Labobatobt  of  the  Eentuckt  Geological  SurveyJ 
Lexington,  Kv.,  Fd>rmrtf  4th,  1860.     \ 

D.D.  OfffertyMD.: 

Dear  Sm :  According  to  yoar  instroctions,  I  herewith  transmit  to 
you  the  report  of  the  chemical  work  done  in  my  laboratory,  for  the 
Kentucky  Geological  Survey,  «nce  the  publication  of  the  thiitl  volume. 

This  r^rt  embodies  the  results  of  more  than  five  hundred  analyses, 
as  follows,  viz: 

Of  Milg,  Ac,  from  the  Lower  Silariui  growp ^ 59 

Of  loibi  ke,f  from  the  Upper  Silurian  group , 23 

""Of  toils,  kc,  from  the  Devonian  group . • .......    27 

Of  soils,  ke,,  from  the  sub-earbonif erons  group ,. . . 33 

or  soils,  &e.,  from  the  coal  measures  group ^ w «..    S5 

Of  soils,  &c.,  from  Iowa,  Illinois,  Minnesota,  and  Wisconsin ... 7 

—  173 

Of  limestones,  hydraulic  and  oommon..^ . ......—.............«.........  75 

Of  iron  ores  of  tbelimonite  variety .... . .  75 

Of  iron  ores,*— carbonate  of  iron . 35 

Of  coals - ^ 36 

Of  sandstones,  shales,  days,  kc 88 

Of  iron  ftinmee  slags 32 

Of  pigiron — 31 

Of  mineral  waters SO 

Of  remains  of  mastodon,  ke,,  &c.,  kc. ....... ..................... 7 

Of  ashes  of  Ikrioas  samples  of  tobacco • 30 

Of  ashes  of  wheat*  Indian  eom  and  cob,  wine,  Ace..., .. 8 

In  all,  five  hundred  and  twenty-nine  analyses,  made  daring  the  past 
tvro  years  of  the  survey. 

The  forwardmg  of  the  report  has  been  a  little  delayed  by  an  effort 
which  I  have  made  to  reduoe  its  siza  Finding,  after  some  fifty  pages 
had  been  prepared,  that  it  was  likely  to  be  quite  voluminous,  I  adopted 
the  plan  of  tabulating  the  results  of  the  analyses  of  the  soils,  ores^  &c , 
&o^  which  came  fix>m  the  same  locality,  thus  greatly  reducing  its  magni* 
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tade  and  &cilitatiDg  compaiison.  It  was  necessary,  therefore,  to  re-write 
the  first  portion,  according  to  this  plan.  I  have  also,  as  usual,  tabulated 
all  the  principal  analyses  at  ihe  end  of  the  report ;  the  sdl  analyses  bdng 
arranged  according  to  the  geol(^cal  formations. 

You  will  observe  that  there  is  now  reported  one  hundred  and  seventy- 
three  new  analyses  of  soils,  sub-soils,  under-clays,  and  maris,  and  that  of 
these  seven  were  of  soils  principally  from  the  northwestern  States,  made 
for  the  purpose  of  comparing  the  soils  of  Kentucky  with  tlie  primeval 
soil  of  that  great  region;  and  that  our  good  lands  do  not  soflfer  in  the 
comparison. 

There  have  now  been  analyzed,  in  this  laboratory,  as  many  as  fiiree 
hundred  and  seventy-five  soils,  sub-soils,  &c.,  &;c.,  prindpally  fix)m  this 
State ;  and  the  results^  publidied  in  the  several  volumes  of  oar  Keports, 
form  a  greater  body  of  statistics,  as  to  the  chemical  compoffltion  of  sotls^ 
than  is  to  be  found  in  any  part  of  the  world. 

In  the  course  of  these  boH  analyses,  a  comparison  was  made  in  seventy- 
nine  cases  of  the  analyas  of  the  virgin,  or  uncultivated  soil,  with  that  of 
some  from  a  ndghboring  fidd  which  had  been  cultivated  for  a  greater  or 
less  term  of  years ;  and  in  seventy-one  cases  out  of  the  seventy-nine  it 
was  demonstrable^  by  the  chemical  analyses,  that  the  soil  of  the  ^old 
field''  had  lost  more  or  less  of  its  essential  ingredients,  which  had  proba- 
bly been  munly  removed  firom  it  in  the  crops  produced.  In  dght  cases 
only,  out  of  the  seventy-nin^  did  the  soil  of  the  "  old  field "  appear 
richer  than  the  neighboring  uncultivated  s(h1  ;  and  in  several  of  these 
cases  a  rich  sub-soil  had  probably  been  mixed  with  the  surface  soil  by 
the  operations  of  the  plow.  So  that  it  is  evident  that  careful  chemi* 
eal  analysis  may  not  only  show  the  relative  proportions  of  the  grosser 
materials  of  the  soil — as  the  sandy  clay^  oxide  of  iron,  carbanatt  of  Kme, 
4*c. — to  which  H  has  hitherto  hem  matrdy  restricted^  Int  is  also  competent^ 
with  the  use  of  proper  precautions^  to  exhibit  the  relative  proportions  of 
M0  more  essential  dements  conducive  to  vegetable  nourishment^tbe  phos* 
phone  and  sulphuric  add,  the  potash  and  soda^  ^e. — wMdk  exist  in  it 
only  in  smaU^  and  frequenUy  minute^  quantities;  so  m  to  enable  us  to 
detect  the  influence  cf  the  culture  of  the  soil  in  producing  its  gradual, 
Imt  certain^  deterioration. 

A  gratifying  result  is  exhibited  in  these  soil  analyses,  also,  in  the  &ct 
that  a  large  proportion  of  our  Kentucky  lands  are  naturally  as  rich  as 
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application,  a  large  amount  of  capital  and  labor  will  be  profitably  used 
in  these  new  species  of  indastry. 

Great  drawbacks  at  present  on  this  manufacture  are,  the  great  expense 
incurred  in  machinery,  &;c^  in  experiments  to  find  the  best  processes, 
and  the  difficulty  of  obtaining  a  good  market  for  the  heavier  oils.  The 
first  will  cure  itself  in  the  end;  and  it  may  be  that  ingenious  persons 
will  either  find  extensive  uses  for  the  heavy  oil,  or  that  by  a  new 
process  (of  graduated  destructive  distillation,  fbr  example,)  it  may  be 
converted  into  oil  suitable  for  burning  in  lamps;  which  is  the  most 
extensive  application  of  the  more  volatile  and  fluid  coal  oils. 

The  thirty  analyses  of  the  ashes  of  tobacco,  from  various  parts  of  the 
State,  as  wdl  as  firom  Cuba  and  Florida,  were  undertaken  with  a  view  to 
ascertain  the  relationships  of  this  plant  to  the  soil  on  which  it  is 
grown,  as  well  as  the  influence  of  the  soil  on  the'  character  of  the  tobacqo. 
It  is  hoped  that  this  investigation,  which  is  more  extensive  than  any 
other  published,  so  &r  as  the  writer  is  informed,  may  be  serviceable  to 
an  important  branch  of  agriculture  in  our  Stata  The  same  remarks 
will  apply  to  the  examination  of  the  mineral  ingredients  of  wheat, 
Indian  com,  and  the  fermented  juice  of  the  grapa  By  the  latter  exam* 
ination  it  is  shown  that  vine  culture,  if  judiciously  carried  on,  need  not 
be  as  exhausting  to  the  soil  as  the  ordinary  com  crop.  This  branch  of 
agriculture,  wMch  has  extended  greatly  in  our  neighboring  State,  Ohio,  is 
well  adapted  to  this  r^on,  and  wUl  find  very  appropriate  soil  and 
location  on  much  of  our  land  which  is  now  considered  too  poor  or  too 
hilly  for  profitable  culture  in  the  ordinary  fiurm  crops. 

The  twenty  mineral  waters  examined  are  mostiy  firom  two  of  our 
well-known  watering  places. 

Yours,  respectfully, 

ROBERT  PETER 


GENEILAL  REMARKS  ON  AGRICULTURE  AND  ON  SOIL 

ANALYSIS^  &0. 


Although  Kentucky  can  justly  boast  of  the  great  mineral  wealth  con- 
tained  in  the  two  extensive  coal  fields  within  her  northeastern  and  south- 
western boundaries,  with  their  immense  deposits  of  iron  ores^  &c.,  &e.y 
which  have  already  given  a  great  impetus  to  the  industry,  the  manu&o- 
tures,  and  commerce  of  our  citizens ;  yet,  when  we  observe  the  large 
body  of  lands  in  the  center  of  the  State,  some  of  which  may  be  classed 
amongst  the  richest  on  the  sur&ce  of  tiie  globe,  and  reflect  that  almost 
the  whole  area  of  the  State  is  susceptible  of  cultivation,  in  the  hands  of 
industrious  and  enlightened  farmers,  we  cannot  M  to  be  convinced  that 
agriculture  is  her  largest  interest  and  the  cultivation  of  her  lands  her 
greatest  source  of  wealth. 

That  tiiis  will  continue  to  be  the  case  as  lon^  as  her  lands  yield  abund- 
ant products  for  the  support  of  her  inhabitants  or  for  exportation,  and 
will  cease  to  be  true  when  they  become  worn  out  or  unprofitable,  so  that 
the  harvest  no  longer  rq)ays  the  labor  spent  upon  the  soil,  is  a  fact 
obvious  to  the  most  casual  observer ;  and  that  the  soil  may  become  thus 
unprofitable  in  the  course  of  time,  has  been  demonstrated  by  lamentable 
experience  in  the  history  of  large  bodies  of  land  on  the  Atiantic  shores 
of  some  of  the  older  States,  which  once  enriched  the  early  settlers  of  this 
country  by  tiieir  luxuriant  growths  of  tobacco,  and  large  harvests  of  wheat 
and  com,  and  which  now,  even  after  a  long  season  of  rest,  are  too  poor 
to  repay  the  hbor  of  the  husbandman,  and  hopelessly  sterile  without  the 
application  to  them  of  imported  manures;  as  it  was  still  more  early 
exemplified  in  Europe  and  in  Afiica,  where  extensive  regions,  now  worth- 
less wastes,  yielded  in  ancient  times  abundant  harvests  of  grain  for 
exportation. 

This  deterioration  of  the  soil,  by  ordinary  cultivation,  is  banning  to 
be  shown  in  the  rich  new  lands  of  the  west  and  northwest  of  our  own 
continent ;  on  which,  according  to  reliable  statistics,  the  crops  within  the 
ihst  tbn  years  have  lamentably  diminished  oa  &b  blast  coltmted  ]aad% 
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as  well  as  in  all  parts  of  our  cooatry^  where  proper  care  has  not  been 
taken  to  keep  up  the  fertility  of  the  soil;  the  wheat  and  com  crops^ 
particularly,  bdng  found  to  be  much  less  on  the  same  extent  of  ground 
than  formerly.  According  to  J.  H.  Klippart,  Corresponding  Secretary 
of  the  Ohio  State  Board  of  Agriculture,  in  the  preface  to  his  elaborate 
work,  ** The  Wheat  Plant,''  "Wheats  the  staple  crop  of  Ohio"— where 
scarcely  any  effort  is  made  to  return  to  the  soil  the  essential  elements 
which  are  removed  from  it  in  the  crops — ^^has  been  annually  diminishing 
-  in  its  yield  per  acre^  and  in  less  than  fifty  years  the  average  product  has 
been  reduced  from  thirty  to  less  than  fifteen  bushels  per  acre,  whilst  in 
Great  Britain" — by  the  use  of  guano,  bone  dust,  super-phosphates,  lime^ 
marl,  and  a  more  thorough  culture — "  the  yield  has  increased  fix)m  six- 
teen to  thirty-six  bushels  per  acre  during  the  sam6  period."*  According 
to  Jay,  in  his  ^^Statistical  View  of  American  Agriculture,"  ^in  Indiana, 
the  river  bottoms,  which  used  to  produce  an  average  of  sixty  bushels  of 
corn  to  the  acre,  now  yield  only  forty  bushels."  Numerous  other  &cts 
of  the  kind  could  be  quoted ;  and  we  may  add,  that  all  who  have  taken 
the  trouble  to  collect  the  statistics  on  this  subject  from  all  parts  of  the 
United  States,  have  come  to  the  same  conclusion,  viz :  that  under  the 
ordinary  system  of  agriculture  in  this  country,  our  lands  are  becoming 
less  fertile,  and  consequently  less  profitable  to  the  &rmer  and  to  the 
community  than  formerly ;  and  thus  every  year  the  territory  of  the  nation, 
on  which  it  depends  for  food  and  clothing,  undei^oes  a  diminution  in 
value,  which,  taken  in  the  aggr^te,  appears  immense;  rendering  labor 
less  productive  and  driving  population  &rther  and  farther  west  towards 
the  Rocky  Mounbdns.  In  the  same  course  of  events,  these  new  lands, 
not  really 'richer  than  were  most  of  those  of  the  older  settled  r^ons  in 
their  virgin  state,  will  be  reduced  to  the  same  unprofitable  condition,  and 
then  by  force  at  last  will  the  husbandman  be  obliged  to  study  the  philos- 
ophy  of  his  profession,  and  to  learn  the  true  principles  of  agriculture, 

*Thtg  statement  of  Mr  Klippart  is  denied  in  the  stronireat  termg  in  a  review  of  this  work  in 
the  Ohio  Caltivator,  Columbus,  Ohio,  October  15tb,  1859,  page  313,  in  which  it  is  called 
'*  a  falnehood  pot  forth  within  the  last  four  Tears  bj  patent  medicine  men,"'&c;  and  in  an  article 
in  the  same  periodical,  November  Ist,  1855,  beaded  Prof.  Mape§  and  the  Wheat  Crop  of  Ohio,  in 
which  tliisstatement  is  called  *<  a  farorite scandal  of  Prof.  Mapes,*'  it  is  asseHed^lst.  That  the 
avernge  whent  crop  of  Ohio  was  never  thirty  bushels  per  acre;  and  2d  That  the  average  per  acre 
of  wheat  in  Ohio  amongst  the  majority  of  good  farmers  was  never  better  than  at  that  present 
time.  It  is  evident  that  the  data  quoted  by  the  reviewer  are  imperfect  for  either  side  of  the 
question,  and  that  this  statement  of  Prof.  Mapes  and  Mr.  Kltppart  may  not  be  suAoiently  well 
grounded.  But  yet  the  general  fact  of  the  gnidual  deterioration  of  the  soil  by  thriftless  culturov 
and  the  oonseouent  diminution  of  its  crops,  is  nnfofftiinately  too  widely  demonstiated  In  thie 
conntiy  as  well  as  on  the  older  eenlintnte» 
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viz :  how  to  cultivate  ihe  soil  and  enjoy  its  prodacts  without  impoverish* 
ingii 

That  our  owsl  soil,  in  Kentucky,  is  undergoing  Ihis  gradual  process  of 
detmoration,  is  fully  shown  by  the  comparative  analyses  detidled  m  the 
following  pages. 

An  evil  so  great  as  the  serious  decrease  of  the  profits  of  labor  applied 
to  agriculture,  which  has  so  much  diminished  the  intrinsic  value  of  land- 
ed property,  in  many  places  in  the  older  countries  as  well  as  in  our  own, 
demands  the  serious  attention  of  governments  and  of  the  people;  to 
discover  ihe  cause,  and  to  apply  the  remedy. 

liong  experience  in  agricultore  has  taught  the  importance  of  deep 
and  thorough  plowing,  of  draining,  of  the  proper  selection  of  seeds,  and 
^  timely,  carefiil,  and  clean  cultivation,  as  well  as  the  adaptedness  of 
particular  crops  to  region,  locality,  soil,  and  season.  It  has  taught  us 
the  advantages  of  fallow,  of  rotation  of  crops,  of  the  uses  of  green 
crops,  dther  by  plowing  in,  or  by  feeding  animals  and  the  making  of 
barn-yard  manure,  for  the  restoration  of  tired  or  worn  down  fields. 
Many  of  the  valuable  precepts  of  modem  husbandry,  verified  by  long 
experience  as  the  best  for  the  production  of  good  crops,  were  indeed 
known  to  and  followed  by  the  Egyptians,  the  Greeks,  and  the  Romans; 
but  the  constant  deterioration  of  the  soil,  in  all  those  regions  where  the 
crops  were  permanentiy  removed  from  the  land,  to  be  consumed  in  a 
different  locality,  whether  that  crop  consisted  of  grain  or  otiier  vegetable 
products,  or  of  ammals,  showed  that  a  perfect  system  of  agriculture  has 
not  yet  been  attained ;  and  that  a  closer  study  of  the  soil  and  its  pro- 
ducts than  was  pos^ble  to  the  ancients  is  necessary. 

The  ancient  theory,  that,  with  good  cultivation,  the  land  is  inexhausti- 
ble, which  has  brought  these  disastrous  results,  is  yet  maintained,  even 
by  some  of-  the  leading  agricultural  authors  of  Europe,  and  is  practically 
indorsed  by  most  of  the  &rmers  of  the  world,  and  especially  of  this 
country.  In  our  rich  virgin  soil,  ordinary  care  in  sowing,  cultivation, 
and  harvesting,  only  is  necessary  to  secure  good  crops,  and  the  partial 
exhaustion  of  tiie  soil  is  scarcely  appreciated  in  the  first  generation. 
The  &rmer8,  who  come  afber  tiiese  first,  find  it  advantageous  to  plow 
de^r,  and  to  study  the  rotation  of  crops  and  the  renovating  influence 
of  clover;  thdr  successors  may  be  obliged  to  resort  to  bam-yard 
manure,  to  sub-soil  plowing,  or  may  even  think  it  more  profitable  to 
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eeek  n^w  lands,  rather  than  to  endeavor  to  renovate  the  old ;  whilst  the 
experience  of  older  countries  have  shown  that  all  the  manure  which  can 
be  made  on  the  much  exhausted  lands  which  have  been  cultivated  through 
a  long  succession  of  years,  is  not  sufficient,  in  many  cases,  to  make  tiiem 
produce  profitable  crops,  with  all  the  labor  and  fikill  which  may  be 
applied  to  them,  and  it  becomes  evident  some  extraneous  fertilizer 
must  be  applied  to  the  worn  out  soil  to  enable  it  t^ain  to  bear  remuner- 
ative crops. 

In  England,  and  o&er  countries  in  Europe,  as  well  as  in  some  parts 
of  this  country,  that  something  extra  was  found  in  plaster  of  paris,  in 
lime^  in  marls,  in  guano,  in  bone-dust  or  super-phosphates,  in  phosphatio 
mineral  substances,  m  various  salts  of  potash  and  ammonia,  or  in  the 
contents  of  the  cess-pools  and  the  water  closets;  and  it  has  been  mainly 
by  such  means,  dded  by  improved  machinery  and  management,  that  the 
products  of  the  fields  and  the  profits  of  agriculture,  in  England  particu- 
larly, have  been  wonderfully  increased,  so  that  the  grain  crops  have  been 
more  than  douUed  on  tiie  same  space  of  ground,  witMn  the  last  fifty 
years. 

A  difierence  of  opinion  has  existed,  and  much  debate  arisen,  as  to  the 
really  essential  materials  which  are  taken  fi:om  tiie  soil  in  the  cultivated 
crops,  and  which  must  be  returned  to  it  to  restore  its  fertility.  Some; 
maintaining  the  opinion,  which  was  held  formerly  by  Dumas  and  Bous- 
fflngault,  of  France,  and  still  upheld  by  many  agricultural  writers  of 
England;  contend  tiiat  the  relative  proportion  of  nitrogen,  or  of  ammo- 
nia, in  a  manur^  determines  its  value  as  a  fertilizer,  and  that  the 
atmospheric  elements  of  v^tables  are  tlie  only  really  important  ones. 
Others  consider  what  they  denominate  ^humus^^  to  be  the  true  food  of 
plants;  whilst  others,  with  Sprengel  and  Liebig,  contend,  with  a  some- 
what better  logic,  that  the  Jixed  or  mineral  ingredients  of  crops  and 
manures^  such  as  are  found  in  their  ashes  when  burnt;  as  the  phosphates, 
Mme^  the  alkalies^  &c.,  are  the  most  important  for  the  consideration  of  the 
fermer,  because^  whilst  every  di£ferent  dement  of  the  vegetable  composi- 
tion is  equally  essential  to  the  growth  of  plants,  those  which  are  of  a 
fixed  nature,  and  only  to  be  found  in  the  soil,  were  to  be  more  carefiilly 
husbanded  and  preserved  firom  waste  and  loss  than  those  elements  whidi 
are  everywhere  abundant  in  the  atmosphera 

It  is  a  question  of  vital  unportanoe  to  agriculture,  and,  oonsequentiy, 
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to  mantiDd  at  large,  on  which  depends  the  largest  and  nearest  interests 
of  our  race^  and^  as  may  be  anderstood  on  reflection,  one  which  can  be 
dedded  only  by  the  aid  of  modem  sdence — only  by  ascertaining  the 
minute  composition  of  the  soil,  and  d£  the  atmospheric  agents  and  water 
which  penetrate  and  moisten  it;  of  the  yegetable  and  animal  bodies 
produced  on  it,  and  of  the  elementary  nature  of  the  food  and  excr^ons 
of  plants  and  animal& 

Men  of  science  have,  with  gi^t  activity,  thrown  tbemsdYes  mto  this 
new  field  of  useful  research,  and  within  the  last  tweniy-five  years  tfab  veiy 
unportant  question  may  be  said  to  be  in  reality  settled.  Twenty-five 
years  ago  some  of  the  ablest  chemists  of  the  world  had  Med  to  detect 
that  important  ingredient,  potash,  in  scmIs,  and  the  existence  of  phos- 
phoric add  m  them,  or  in  the  rocks  whence  they  were  derived,  was  ahnosfe 
matter  of  speculation  alone;  but  now  careful  and  minute  analyses  have 
been  made  of  many  soils  in  various  parts  of  the  world,  and  the  mineral 
elements  of  plants  of  many  kinds^  and  the  remarkably  constant  nature 
of  thdr  ashsfi^  as  wdl  as  the  elementary  composition  of  manures^  have 
been  ascertained  Numerous  experiments  have  been  made  on  the  growth 
of  plants  in  pure  sand,  pure  silex,  and  pure  charcoal,  &C.,  with  or  without 
the  addition  of  the  various  materials  believed  to  be  essential  to  their 
growth — as  wdl  as  extensive  observations  in  the  garden  and  fidd  with 
various  salts  and  fertilizing  agsnts — and  a  body  of  information  has  now 
been  obtained  which,  whilst  there  yet  may  be,  amongst  the  imperfectly 
informed  or  prejudiced,  some  warm  advocates  of  the  excludve  humua, 
vitrogeny  or  mineral  theories,  has  caused  the  real  men  of  sdence  throng 
out  the  world,  whatever  thdr  supposed  partisans  may  thmk,  to  be  very 
much  of  one  opinion  upon  the  subject 

The  rational  theory,  which  appears  to  be  based  on  truth,  now  generally 
maintained  by  men  of  sdence  thr(mghout  the  world,  is  the  result  of 
numerous  observations  and  exp^iments  mostly  made  within  the  present 
century,  and  may  be  summed  up  in  few  words : 

All  plants  and  animals  are  vJMmaidy  composed  of  comparatively  &w 
elements ;  of  these^  some,  such  as  carbon^  hydrogenj  oxygen^  and  nUrogeny 
which  make  up  the  greater  portion  of  thdr  wd^t,  are  derived  by  v^e- 
tables  from  the  atmospheric  air  and  the  water  which  penetrate  thdr 
tissues^  and  obtained  by  animals,  directly  or  indirectly,  fix)m  vegetable 
food.    The  remaining  dements^  eqmdly  mential  to  orgmic  emteneeyhat 
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fbond  in  Triable  and  animal  bodies  in  mnch  smaUer  pioportions  than 
ihe  atmospheric  demenis  above  detailed,  are  derived,  mediately  or  imme- 
diately, fix>m  the  soil,  and  have  been  called,  by  distinction,  their  ^:ced  or 
mineral  elements;  these  are  potaBmun,  sodium^  calcium^  magnesium^  irony 
manganesey  phosphomSy  suljyhury  ckUrine^  silicony  ^c,  mosiiy  existing  in 
the  soil  and  in  organic  bodies  in  the  state  of  the  ox\Sie&^  potash^  soda 
limCy  magnesioy  oxides  of  iron  and  manganese,  sites,  or  as  ehlorides  of 
potassium  and  sodium,  4*c.  The  phosphorus  and  sulphur,  usually  found 
in  the  soil  and  absorbed  in  the  form  of  salts  of  their  acids  (phosphoric 
acid  and  sulphuric  acid),  viz:  as  phoq>hates  and  sulphates,  exist,  also,  in 
some  few  organic  compound}^  uncombined  with  oxygen. 

All  these  elements,  whether  from  tiie  atmos[^re  or  from  ihe  soil,  are 
equally  necessary  to  the  formation  of  oiganic  tissues,  animal  or  vegeta- 
ble, and  the  absence  of  any  one  of  them  would  be  &tal  to  the  growth 
and  development  of  these  living  beings;  consequently,  it  would  appear 
to  be  waste  of  time  to  theorize  as  to  the  relative  importance  of  any  of 
theoL  But  in  practical  africuUurt  the  case  is  somewhat  different,  and 
the  one  set  of  elements — ihe  fixed  or  so-called  mineral  dements — ^become 
most  worthy  of  consideration  and  care,  because  of  the  greater  danger  of 
their  alienation  and  loss^  and  the  greater  difficulty  experienced  in  thor 
restoration* 

All  fivii^  plants  can,  by  the  aid  of  solar  light,  decompose  the  water 
and  carbonic  add  always  present  in  the  atmosphere  and  penetrating  the 
aoil ;  and  it  is  thus  they  obtain  ihe  carbon,  hydrogen,  and  oxygen  neces- 
sary to  form  thdr  taasues ;  and  reliable  experiments  show,  in  the  air  and 
in  the  soil,  even  the  most  steri^  enough  nitrogen,  in  combination  either 
with  hydrogen  as  ammonia,  or  with  oxygen  as  nitric  acid,  to  supply  the 
most  greedy  need  of  this  element  by  vegetables.  Indeed  it  has  been 
proved  that  many  plants,  such  as  &e  clover,  can  even  work  up  the 
gaseous  mtrogen  existing  in  such  lai^  proportion  in  the  atmosphere,  if 
indeed  all  vc^tables  do  not  exert  this  power.  The  supply  of  these 
atmospheric  elements,  then,  is  constant  and  inexhaustible.  For  when 
these  oiganic  bodies  decay,  or  are  destroyed  by  any  process,  these  dements 
are  again  restored  to  the  atmosphere,  the  caibon  and  the  oxygen  forming 
carbonic  add  again,  and  the  hydrogen  and  nitrogen  producing  water  and 
ammonia,  or  nitric  acid,  with  the  aid  of  the  abundant  oxygen  of  the  air, 
and  these  compounds,  as  gases  and  vapors^  ceaselessly  penetrate  the 
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fttmospherey  according  to  known  physical  laws,  causing  its  compdntioilS 
to  be  nnifonnly  preserved,  and  insuring  to  v^etable  life^  on  eyery  in<^ 
of  tiie  sur&ce  of  the  globe,  a  constant  and  abundant  suf^ly  of  these 
important  elements. 

But  ^  pota»hj  sodoy  pho^phoms,  %idphw^  lime^  moffnesia,  &c.,  &c^ 
exist  ody  in  a  fixed  condkion  in  the  soil^  and  in  the  rocks  fix>m  whence 
it  is  derired,  and,  especially  the  four  first  mentioned^  in  only  limited  and 
comparatively  minute  quantities;  and  they  are  not  certainly  re-supplied 
by  any  g^eral  natural  process,  when  they  have  once  been  removed  fix)m 
k;  but  wh^  they  have  been  taken  up,  as  they  continually  are,  into  the 
tissues  of  plants^  and  secon^rily,  into  the  composition  of  the  bodies 
of  animals,  they  are  usually,,  in  the  c<Hnmon  course  of  the  consumption 
of  agricultural  products,  eintirdiy  alienated  fi*om  the  soil  and  in  great 
measure  lost  to  it  forever ;  and  this  is^  in  reality,  the  great  cause  of  the 
gradual  deterioration  of  the  arable  land  observable  all  over  the  globe 
where  agriculture  is  carried  on  according  to  the  ancient  methods. 

As  long  as  men  congregate  in  towns  and  cities^  and  consume,  within 
the  lunits  of  a  smsdl  space,  for  food  for  themsdves  and  th^  domestie 
animals^  for  clothing  and  for  fiiel  and  constructian,  the  products  of  a  large 
extent  of  country,  without  returning  to  the  land  which  supplies  them  any 
of  the  phoyfhateSy  the  alkalies^  or  other  essential  materials  of  the  soil; 
which,  on  the  contruy,  are  coi»tantly  lost  in  the  cess-pool  and  the  sewer^ 
or  allowed  to  find  their  way  into  the  streams,  and  finally  into  the  sea;  so 
long  will  the  country  be  gradually  impoverished,  whatever  care  may  be 
t^ken  to.  retard  tiie  process  by  various  modes  of  culture,  unless  these 
elements  thus  withdrawn  from  the  soil  be  restored  to  it  firom  some  other 
source.  Science  has  long  since  demonstrated  that  no  element,  nor  the 
millionth  part  of  a  grain  of  matter  of  any  kind,  can  be  destroyed  by 
any  known  power  of  nature  or  of  art^  whilst  it  is  equally  impossible 
to  originate  it  or  to  change  its  nature.  The  various  products  of  the  soil 
eonsumed  as  food  are  not  really  destroyed;  their  idmaspkerie  dements 
escape  mainly  fix)m  the  bodies  of  the  persons  and  animals  who  consume 
them,  as  gaseous  and  vaporous  emanations,  firom  the  lungs  and  the  skin ; 
whilst  the  fixed  or  mineral  elemaits  pass  out  of  the  body  in  the  liquid 
and  solid  excretions.  That  quantity  of  these  fixed  materials  which  ent^ 
into  the  composition  of  the  body  at  death,  is  left  in  the  soil  which  hides 
its  decomposition,  which  gradually  returns  the  atmosphaic  elements  to 


OENEBAL  RRMAKKfl.  53 

&eir  sooToe ;  whilst  even  tbat  portion  of  the  prodaots  of  the  soil  which 
is  used  as  fu^  undergoes  the  same  process^  but  more  quickly,  giving  its 
Tolatile  portion  to  the  air  in  the  ascending  gases  and  vapors  of  the  smoke, 
and  leaving  iihQ  fixed  elements  m  its  ashes. 

As  cities  will  continue  to  e2cist  and  increase,  and  consume  the  products 
of  the  country,  a  true  system  of  agriculture,  the  first  principle  of  which 
is  to  maintain  the  productiveness  of  the  soil,  would  dther  provide  for  the 
final  restoration  to  the  land  of  all  those  yaloable  fixed  ingredients  which 
thus  accumulate  in  and  around  them,  or  are  carried  off  in  the  streams 
into  which  they  are  drained,  or  give  it  an  equivalent  quantity  of  them 
from  some  other  source^ 

In  China,  we  are  credibly  mformed,  the  densely  populated  land  has 
its  fertility  perfectly  maintained  mainly  by  the  former  plan  alone ;  and 
in  Belgium,  and  to  some  extent  in  France,  the  small  farms,  whidi  are 
only  large  enough  to  support  the  fimnilies  which  cultivate  them,  and  on 
which,  whilst  everything  raised  is  consumed  on  the  place  and  nothing,  or 
almost  nothing,  is  exported,  the  carefiil  preservation  and  application  to 
the  soil  of  all  kinds  of  manures  made  on  it,  keeps  it  constantly  in  a  high 
state  of  fertility.  The  Flemish  husbandry  has  long  been  noted  for  its 
success  in  this  respect  All  the  fertilizing  materials  from  the  dwelling- 
house^  the  stable^  the  baruryard,  or  the  lane,  are  collected  into  a  cistern, 
where  they  are  allowed  to  undergo  a  kind  of  fermentation  with  an 
abundance  of  water,  and  then  the  fi^uid  mass,  properly  diluted,  is  applied 
to  the  land,  at  appropriate  seasons,  with  very  striking  results. 

But  almost  insuperable  diBSculties  prevent  the  practical  working  of 
any  known  plan,  in  this  country  or  in  England,  by  which  the  cities 
may  be  prevented  firom  draining  off  the  fertilizing  elements  of  the  soil 
of  the  regions  tributary  to  them,  and  the  nuisances  of  the  towns  may  be 
employed  to  re^nrich  the  country ;  and  raikoads,  and  other  modem 
improvements,  have  so  &cilitated  the  cheap  transportation  of  agricultural 
products,  that  the  aUenation  of  the  essential  elements  is  greatly  increased, 
as  well  as  the  difficulties  attending  their  restoration.  The  distance  between 
the  localiiy  where  they  are  produced  and  the  city  where  they  are  con- 
sumed being  so  great,  fi^uentiy,  that  the  necessity  is  almost  inevitable 
of  looking  to  some  other  sources  for  the  supply  of  the  lost  mineral 
elements. 

It  IS  fortunate  for  us  that  such  sources  exist,  to  some  extent,  in  various 
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parfas  of  the  conntry.  The  ricb,  fossiliferouSy  easily  disiategiaiuig  lime* 
stones  and  marlstones  of  the  Lower  Silarian  formation — ^much  of  the 
soil  black  shales^  many  of  our  marls  and  under-day^  in  several  regions, 
contain  much  potash,  soda,  sulphur,  phosphorus,  lime,  magnesna,  oxides 
of  iron  and  manganese,  and  soluble  silica.  The  chemical  analyses  of  the 
various  soils  of  the  State  and  of  these  rocks,  marls,  &e.,  show  their 
relative  adaptiveness,  and  indicate  the  possibility  of  obtaining  an  available 
supply  of  mineral  fertilizers  in  many  places ;  and  the  more  thorough 
study  of  the  essential  mineral  elements  of  crops  will  enable  us  finally  to 
apply  them  judiciously. 

But  agiicultural  experience  has  shown  that  something  more  is  requu'ed 
than  the  mere  presence  of  the  essential  elements  in  the  soil  to  make  it 
fertile ;  it  is  necessary,  also,  that  they  should  be  in  a  soluble  condition^ 
and  in  proper  proportion,  to  be  available  for  the  nomishment  of  plants. 
Hence  the  opinion  has  occurred  in  the  minds  of  some  that  soil  analyos 
is  not  of  any  use  in  determining  the  intrinsic  value  of  a  soil,  or  its 
peculiar  adaptiveness  to  any  particular  crop.  Yet  this  very  fiict^  tlmt  the 
essentaal  elements  of  vegetables  may  exist  in  an  unavailable  condition 
in  the  soU,  could  not  have  been  demonstrated  in  any  other  way  than 
by  chemical  analysis.  Common  sense  teaches  us  that  althou^  all  the 
elemmts  necessary  for  the  vigorous  growth  of  plants  may  be  pi^esent  in 
a  locality,  yet  the  Mure  of  certain  condiiians  would  prove  &tal  to  their 
development.  A  soil  is  just  as  rich,  per  se,  during  the  severity  of  the 
winter  months,  or  at  the  time  of  a  continued  drouth — just  as  M  of  the 
elements  of  vegetable  nutrition  when  drowned  by  a  surplus  of  water,  dther 
of  which  conditions  would  whoUy  prevent  the  growth  of  plants^  as  when 
the  warmth  and  genial  rains  of  spring  cause  vegetation  to  progress  with 
^nt  strides  on  the  well-drained  sur&ce.  But  all  the  diowers  of  AprU 
and  the  stimulating  warmth  of  early  summer,  would  &il  to  produce  a 
crop  on  land  in  which  these  dements  were  not  to  be  found.  The  same 
soil  which,  in  Ohio  or  Kentucky,  would  produce  a  luxuriant  growth  of 
Indian  com^  transported  to  Northern  Canada  would  &il  to  bear  any  but 
a  scanty  and  imperfect  growth.  For  tliese  differences  of  production  the 
composition  of  the  soil  is  not  accountable ;  and  in  applying  the  &cts  given 
by  soil  analyses,  all  those  conditions  which  influence  vegetable  gi-owth 
must  be  taken  into  consideration.  The  great  business  of  agriculture  is 
to  bring  together  all  the  favorable  conditions  which  conduce  to  the  pro- 
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ductions  of  large  orops,  without  seriously  impoyerishing  the  land ;  and 
amongst  these  a  proper  mineral  composition  of  the  soil  is  of  pammount 
importance^  and  indispensable  in  every  climate  or  situation  on  the  globa 

A  great  deal  has  been  learnt  by  experience^  and  proved  by  scientifio 
research,  as  to  the  best  modes  of  making  the  essential  elements  of  the 
sdl  immediately  available  for  the  gi*owth  of  crops.  For  example  there 
is  much  ground  for  the  high  value  given  to  ammonia  and  its  salts,  in 
stable  manure,  guano,  poudi*ette,  &c.;  because,  not  only  does  this  alkali 
and  its  salts  yield  the  indispensable  nitrogen  to  plants,  but  tiiey  are  also 
solveniSy  to  some  extent,  of  the  earthy  phosphates  and  other  nutritive 
mineral  materials  of  the  soil,  brining  them  into  a  condition  &vorable  for 
immediate  absorption  into  the  tissues  of  v^etables.  The  same  r^narks 
will  apply  to  the  humtis  of  some  writers.  Whilst  it  is  undoubtedly  true, 
as  is  asserted  so  strenuously  by  liebig,  that  humus,  per  se,  cannot  alTord 
any  nourishment  to  plants,  yet  it  must  be  universally  acknowledged  that 
the  presence  of  humus  in  a  soil  is  highly  conducive  to  its  fertility.  The 
term  humus^  as  understood  by  chemists  at  present,  is  applied  to  a  mixture 
of  compounds  of  carbon,  hydrogen,  and  oxygen,  and  sometimes  a  little 
nitrogen,  which  result  from  tiie  decomposition  of  v^table  substances^ 
and  which  give  the  dark  coIcnt  to  the  sur&oe  soil  called  vegetable  mould. 
To  this  humus,  or  its  various  derivative  compounds,  have  been  applied 
the  terms  kuminej  tdminey  geine^  and  humicj  ulmic,  gdcj  crenie^  and  apo- 
creme  acids;  none  of  wUch  substances  contain  any  of  the  Jlxed  or 
mneral  elwients  necessary  for  v^table  nutrition,  when  obtamed  in  thdr 
8q)arated  state  l^  the  ch^nist  But  they  possess  so  strong  an  attraction 
for  potash,  soda^  lime,  magnesia,  oxide  of  iron,  &c.,  &a,  that  in  the  soU 
they  are  always  combined  with  than.  They,  morever,  aid  so  much  in 
rendering  tbrae  substances^  as  well  as  the  phosphates  and  silica^  soluble 
in  water ;  and,  beadee^  they  absorb  the  gases  and  vapors,  water,  and  the 
heat  of  the  sun  witli  such  force^  that  there  is  much  reason  for  tlie  opinion 
of  Berzelius  and  others,  that  vegetable  mould  is  the  real  source  of  fertil- 
ity."*    On  examining  the  report  of  the  analyses  of  soils^  given  in  this 

•  BerzeliaB  mjs:  **  Arable  toil  is  a  layer  of  regeiable  mould  (tern  vepttaU)  placed  on  a  layer 
of  eanb  whicb  doea  not  contain  hamuB.  Its  fertmty  depends  on  the  quantity  of  the  latter  which 
it  contains.  Vegetables  diminish  constantly  the  quantity  of  geine  contained  in  the  soil»  and 
when  we  remove  the  plants  which  haye  yegelated  in  that  earth,  as  is  almost  always  done  with 
arable  land,  this  in  the  end  becomes  exhausted  to  such  a  degree  that  it  no  longer  produces  any- 
thing. For  this  reason  w«  nuuure  the  loU."— /^erMfuis ,  TVetle  d€  Cftcm.,  French  Ed.,  1839»  toL 
6|  p,  579. 
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and  liie  preoeding  volames  of  the  snrvey,  it  will  be  seen  invariabl  j  when 
the  sub-soil  is  poorer  in  organic  matters  than  the  surface  soil,  that 
although  it  is  really  richer  in  potash,  phosphates,  &c.,  than  that,  digestion 
in  the  carbonated  water  gives  a  smaller  quantity  of  soluble  extract  from 
the  sub-soil  than  is  obtained  from  the  sur&ce  soil  which  contains  more 
humus.  Hence  such  sub-soils,  although  proved  to  be  very  rich  in  the 
essential  mineral  elements,  would  be  found  not  to  be  as  fertile  at  firsts 
as  might  be  expected  from  their  mineral  composition,  and  would  reqinre 
some  time  to  acquire  humus  by  the  decay  of  v^etables  on  it^  or  the 
application  of  organic  manures^  to  bring  its  mineral  treasure  into  a  soluble 
or  available  condition*  In  this  we  find  one  reason  of  the  utility  of  barn- 
yard manures^  and  for  the  plowing  in  of  clover  and  other  green  crops ; 
whilst  for  the  want  of  such  applications,  to  bring  the  essential  elements 
to  a  soluble  condition,  to  attract  moisture  and  gases,  to  give  a  dark  color 
to  the  soil,  favorable  to  the  absorption  of  heat  firom  the  sun,  the  mineral 
fertilizers  alone  have^  in  many  instances^  appeared  to  &il  to  produce  the 
effects  which  scientific  theory  seemed  confidently  to  predict 

The  conditions  which  must  combine  to  produce  the  great  result — jleur 
tiful  and  profitable  harvests  without  disastrous  injury  to  the  soil — are 
therefore  numerous.  The  business  of  the  true  agriculturist  is^  conse- 
qnentiy,  an  elevated  one,  requiring  much  more  preliminary  training  than 
is  usually  given  to  it  by  its  followers.  A  great  reform  is  necessaij''  in 
regard  to  it  throughout  our  whole  country,  to  prevent  the  impending  evils 
which  will,  in  time^  certainly  follow  the  gradual  deterioration  of  our  arable 
lands.  More  attention  must  be  given  to  the  education  of  youths  destined 
for  the  profession  of  &nning,  and  the  scheme  of  instruction  in  general 
must  be  modified  fi:om  the  tame-honored  system,  ahnost  exclusively  pur- 
sued in  our  collies  and  academies,  according  to  which  the  great  advances 
which  have  been  made  in  modem  science,  and  its  applications  to  the  wants 
of  society,  are  almost  entirely  ignored;  and  the  training  of  the  young 
men  of  tiie  nation  should  be  more  fully  adapted  to  our  modem  pursuits 
and  the  requirements  of  ou]>  modem  civilization. 

It  is  hoped  and  believed  that  some  benefit  will  be  ultimately  conferred 
on  the  community  at  large,  and  on  agriculture  in  particular,  by  the 
numerous  analyses  of  soils,  sub-soils,  onder-days,  marls,  and  of  the  rocks 
which  und^lie  them  and  contribute  to  thdr  formation,  contained  in  these 
volumes.    A  prejudice  has  arisen  as  to  the  utility  of  this  kind  of  exam- 
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inatioii,  even  in  fhe  minds  of  some  of  our  best  agricultiirists ;  for  which, 
however,  there  is  much  appearance  of  reason ;  so  few  analyses  of  this 
kind  have  been  made,  even  yet,  relatively  to  the  very  extensive  field  to  be 
explored,  that  it  may  well  be  believed  that  a  Mr  comparison  of  results 
necessary  to  the  fuU  establishment  of  the  truth  in  r^ard  to  v^table 
nourishment  can  hardly  yet  be  made;  whilst  many  of  those  examina- 
tions which  have  been  made,  have  been  so  imperfectly  done,  that  some 
of  the  most  essential  elements  of  the  sml  have  not  been  detected  or  esti- 
mated, and  the  analyses,  therefore,  are  worse  than  useless. 

The  difficulties  attending  such  examinations  as  these,  when  they  are 
made  with  all  the  precautions  necessary  to  ^ve  value  to  the  results,  are 
so  great^  and  the  appreciation  of  their  value  so  limited,  especially  amongst 
practical  men,  who  have  not  all  been  educated  to  comprehend  even  the 
terms  of  modem  science,  that  if  left  to  individual  enterprise  alone,  such 
a  work  would  not  be  undertaken  for  ages,  as  the  comparative  analyses  of 
the  various  soils  of  a  State.  Yet  it  is  fully  demonstrable  that  through 
the  scientific  investigation  of  the  nature  of  soils,  manures,  and  of  the 
products  of  our  fields,  lies  the  only  pathway  for  further  improvement  in 
agriculture ;  a  matter,  now  and  from  henceforth,  of  vital  importance  to 
the  world;  and  it  is  as  much  the  duty  of  governments  and  communities 
to  proiddefor  the  prosecution  of  this,  as  it  is  to  institute  surveys  and  im- 
provements of  coasts  and  harbors,  and  to  establish  geographical  lines 
and  boundaries.  Such  information  once  obtained  and  published,  how- 
ever abstruse  the  details  may  appear  to  the  casual  reader,  or  the  imper- 
fectly trained  operative,  cannot  M  in  the  end  to  find  its  appropriate 
applicationsL 

Such  a  work,  to  be  eminently  useful,  must  bie  thorough  and  exhaust- 
ive, and  can  in  no  way  be  so  economically  carried  on  as  by  the  patron- 
age of  a  State,  a  government,  oi  a  community.  When  a  single  soil  is 
to  be  examined,  and  the  exclusive  attention  of  the  chemist  is  given  to  it, 
to  secure  the  nicest  accuracy  m  the  results,  without  which  all  his  labors 
would  be  worse  than  useless,  one  month  of  time  would  be  little  enough 
for  the  purposa  One  of  our  most  distinguished  chemists  in  the  North 
[see  Patent  Office  Reporte,  Agriculture,  1858,  page  291]  emphatically 
asserts,  that  whilst  it  demands  from  twenty  to  twenty-five  days  to  execute 
an  accurate  soil  analysis,  ^  no  chemist  can  properly  attend  to  more  than 
one  analysis  At  a  time."  But,  with  due  deference  to  so  distinguished 
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authority,  I  make  bold  to  assert,  as  the  result  of  full  experience,  that, 
when  a  large  number  of  soils  are  collected  together  at  the  same  time  for 
analyas,  with  a  proper  organization  of  the  laboratory  and  arrangement 
of  the  various  processes  with  a  view  to  the  saving  of  time  and  labor,  as 
many  as  twenty  to  twenty-five  of  'hese  different  analyses  may  be  com- 
pleted within  the  same  space  of  time,  without  the  slightest  neglect  of  any, 
or  the  least  sacrifice  of  accuracy;  whilst  firom  twenty  to  forty  different 
analyses  may  be  in  different  stages  of  progress  at  the  same  moment,  all 
under  the  eye  of  a  single  experienced  analyst.  In  thus  arranging  his 
operations  in  the  laboratory  of  the  Kentucky  survey,  to  effect  the  largest 
possible  amount  of  work  with  the  greatest  economy  of  time,  labor,  and 
expense,  the  writer  had  an  eye  entirely  to  the  attainment  of  valuable 
comparative  results,  knowing  that  the  true  value  and  utility  of  such  labors 
can  only  be  established  after  thorough  experience  and  in  a  great  number 
of  separate  examinations.  Hence,  he  has  made  many  other  minor  and 
tmimportant  matters  of  detail,  in  common  laboratory  routine,  bend  to  the 
great  design  of  completing  the  greatest  possible  number  of  accurate  min- 
ute analyses.  And,  as  the  time  of  the  analyst  is  usually  frittered  away 
in  a  multitude  of  small  operations,  as  many  of  these  as  possible  have 
been  performed  simultaneously.  His  implements  have  been  multiplied  to 
a  number  sufficient  to  enable  him  to  digest,  filter,  ignite,  dry,  &c.,  a  great 
number  of  soils  or  educts  at  the  same  time ;  his  balance  and  operating 
table,  in  continual  use,  have  been  placed  close  to  the  sand-bath  and  water- 
bath,  &c.,  to  prevent  loss  of  time  in  unprofitable  motions ;  and  the  absence 
of  a  separate  room  for  the  preservation  of  the  balance^  has  been  compensa- 
ted by  very  free  ventilating  flues,  so  arranged  as  to  carry  off  any  fumes 
which  might  injui^e  that  delicate  instrument,  and  thus,  with  the  use  of 
fixed  counterpoises  for  his  capsules  and  crucibles,  much  valuable  time 
has  been  saved  in  the  numerous  weighings.  In  this  manner,  with  the  aid 
of  a  young  assistant,  to  perform  many  of  the  mechanical  operations,  a 
number  of  minute  analyses  have  been  completed,  in  a  given  time,  which 
might  seem  impossible  to  one  who  always  woiked  according  to  the 
ordinary  minor  rules  of  the  analytical  laboratory ;  and  a  gi-eat  number  of 
valuable  results  obtained,  at  a  very  much  smaller  expense,  than  would 
have  been  possible,  had  the  investigation  been  left  to  individual  enterprise 
alone. 
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DETERMINATION   OF.  THE   PHOSPHORIC   ACID    IN   SOILS,   AND    SEPARATION   OF 
THE   MAGNESIA  FROM  THE   ALKALIES. 

Since  the  publication  of  the  description  of  the  method  employed  in 
these  soil  analyses,  (in  Vol.  Ill,  p.  177  of  these  Reports,)  some  improve- 
ments have  been  made  in  these  processes.  The  use  of  the  molybdate  of 
ammonia  for  the  determination  of  phosphoric  acid,  by  the  process  of 
Sonnenschein,  has  not  met  with  general  approbation  amongst  chemists, 
and  is  liable  to  great  irregularities,  unless  certain  precautions  are  taken. 
The  description,  in  Vol.  Ill,  of  the  modification  of  this  process  used  in 
my  laboratory,  is  likely  to  lead  to  error,  especially  in  the  statement  that 
hydrochloric  acid  is  added  to  the  mixture  to  destroy  the  ammonia  of  the 
test  liquid.  A  certain  amount  of  ammonia,  it  is  well  known,  is  always 
present  in  and  necessary  to  the  composition  of  the  ydloiv  molyhdo^hos" 
plwiic  precipiiatej  and  the  presence  of  any  chlorine  is  very  objectionable, 
by  rendering  this  yellow  compound  more  or  less  soluble.  The  precau- 
tions to  be  employed  are ;  first,  after  having  burnt  out  all  the  organic 
matters  from  the  soil,  which  is  important,  to  digest  it  for  a  week  or  ten 
days  at  a  moderate  heat,  in  an  excess  of  slightly  diluted  nitric  acid,  with 
very  little  hydrochloric  acid  added.  The  filtered  solution  Js  now  evapo- 
rated nearly  to  drynesSy  at  a  heat  approaching  the  boiling  temperature,  with 
an  excess  of  molybdate  of  ammonia,  (as  compared  with  the  phosphoric  ac:d 
present;)  water  is  then  added  to  the  yellow  solid  residuum,  with  a  little 
nitric  acid,  and  it  is  allowed  to  stand  in  the  cold  a  few  hours,  when  it  is  wash- 
ed on  a  filter,  with  a  little  cold  water  slightly  acidulated  with  nitric  acid* 
It  is  now  dissolved  in  ammonia,  and  the  phosphoric  acid  precipitated  with 
ammonia-sulphate  of  magnesia.  As  the  yellow  precipitate,  containing  the 
phosphoric  acid,  is  soluble  to  some  extent  in  the  salts  of  ammonia,  even 
in  the  nitrate,  the  process  of  Sonnenschein,  in  which  much  nitrate  of 
ammonia  is  present  in  the  test  liquid  as  well  as  in  that  which  is  used  for 
washing  the  precipitate,  is  objectionable.  This  precipitate  is  also  soluble 
in  the  chlorides ;  hence  the  presence  of  chlorine  must  be  avoided,  and 
the  chlorine,  Irom  the  little  hydrochloric  acid  used  in  the  original  diges- 
tion, must  be  entirely  removed  by  evaporation  with  the  excess  of  nitric 
acid.  It  dissolves  in  any  of  the  dissolved  salts  of  phosphoric  acid,  and 
for  this  reason  an  excess  of  the  molybdate  of  ammonia  must  be  added, 
(the  excess  of  nitric  acid,  with  the  little  chlorine  present  in  the  acid  filtrate, 
decompose  the  ammonia  which  is  united  with  the  excess  of  molybdic 
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add,  and  this  latter  is  left  on  evapoiation,  mixed  with  the  yellow  precipi- 
tate in  the  solid  residuum.)  According  to  Craw,  (Silliman's  Journal,) 
Hiis  precipitate  is  also  soluble  in  a  solution  of  the  alkaline  sulphates,  and 
in  sulphuric  and  nitric  acids^  and  in  hot  water.  A  soil  containing  mach 
gulphuric  acid  would  therefore  give  irregular  results,  unless  this  be  first 
removed.  A  large  excess  of  water  or  too  much  nitric  acid  should  also  be 
avoided  in  tlie  washipg  process.  With  these  precautions,  it  is  believed 
that  for  the  ready  estimation  of  the  usually  very  small  amount  of  phos- 
phoric acid  which  exists  in  soils,  no  process  yet  discovered  is  as  good  as 
this.  In  all  cases,  it  is  found,  however,  that  a  quantity  of  molybdic 
acid^  varying  firom  one  to  six  per  cent  of  the  weight  of  the  substance, 
goes  down  with  the  ammonia-phosphate  of  magneaa.  This  can  be 
mainly  separated  by  solution  of  it  in  hydrochloric  add,  the  addition  of 
hydro-sulphuric  acid  or  sulphide  of  ammonium,  and  the  re-precipitation 
of  the  magnesian  phosphate  from  the  filtered  liquid. 

In  the  separation  of  the  alkalies  from  the  magnesioy  as  described  in 
Vol.  in,  it  is  found,  that  after  washing  out  the  carbonates  of  potash  and 
soda  on  the  filter,  the  addition  of  the  diluted  sulphuric  acid  alone  &ils  to 
separate  all  the  magnesia  from  the  baryta  salts  present,  and  that  conse- 
quentiy  there  is  too  much  loss  of  magnesia,  especially  in  the  analyses  of 
magnesian  limestones,  &c.  By  first  drenching  the  mixed  residue  of 
these  two  earths  with  the  diluted  sulphuric  acid,  and  then  pouring  into 
the  capsule  a  littie  pure  nitric  acid,  and  diluting  the  mixture  considerably 
with  warm  water,  the  magnesia  is  completely  dissolved,  and  the  loss 
avoided. 


A  SUMMARY 
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ORES,  KOCKS,  SOILS,  CLAYS,  MARLS,  IRON  FURNACE  PRODUCTS, 
MINERAL  WATERS,  &C.,  &C., 

OF    KENTUCKY, 

MOSTLY  PROCURKD  BY  D.  D.  OWEN,  M.  D..  PRIKCIPAL  GE0LOOI8T.  AND  HBSSRS.  BL 

a.  LYON  AND  JOSEPH  LESLEY,  Jr.,  ASSISTANT  GEOLOGISTS,  AND  MESSRS.  LES- 

QUBREUX,  DOWNIE.  AND  BARTLETT,  AND  ANALYZED  BY  ROBERT  PETER,  M. 

D.,Etc.»  CHEMICAL  ASSISTANT  TO  THE  STATE  GEOLOGICAL  SURVEY. 


ABEANCRED  Ilf  THB  ALPHABITICAL  ORDBB  OF  TRC  CXXTNTIBi  IN  WHICH  TRVT  WBIB  OITAINKD,  AND 

RUMJUBIID  UNIPOKMLT  WITH  THE  IPBCIIIENB  DlKNirNBD  IV  THE    STATE  OEOLOOI- 

CAL    OABUTET,  IN    THB    CAFITOL    AT    fEANKrOET,    KENTUCET. 


BATH  COUNTY. 

No.  777— LiMONiTE.    Labeled  ^  State  Furnace  Ore  Banky  four  miles 
southeast  of  OmngsvUley  Bath  county^  Ky.;  Clinton  Bed  of  the  Upper 
Silurian  formation.     {The  three  following  described  specimens  will 
make  an  average'') 
A  deose^  dark-brown  limonite^  with  a  reddish  ochreoos  incnistfttion. 

Specific  gravity  3.511.    Powder  ydlowiBh-brown. 

No.  778 — ^LiMONni.    {Labeled  as  above.) 
Besembles  ibe  preceding,  but  contains  more  cavities  fined  with  duU- 
yeUowish  ochreous  ore.    Powder  of  a  yellowish-brown  color. 

No.  779 — ^LiMONiTB.    {Labeled  as  above.) 
A  porooSy  friable,  doli-yellow  limonite,  witii  some  layers  of  dense  dark- 
brown  ore,  indos&g  cayitiess    The  soft  portion  presents  an  oolitic  appear- 
ance^ firomtliepreseMec^nimieroas  small,  round,  hollow  gtah^   Powder 
brownish-yeUow. 
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No.  780 — LiMONiTB.    Leaded  "  From  Old  Slate  Furnace  or  WickUffe 
Bank,  a  very  thick  layer  near  Slate  Creek^  Bath  county j  Ky^ 
A  dense,  dark-brown  limonite ;  in  some  places  softer  and  more  porous ; 

presenting  a  rounded-granular,  or  oolitia  appeaianca    Powder  of  a 

brownish-buflf  color. 

COMPOSITION  OF  THKSK  FOUB  J-IMONITE  OBES,   DBIED  AT  212°  F. 


Oxide  of  iron 

Alumina 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid 

Potaah 

Soda 

Silex  and  insoluble  silicates. 

Combined  water 

Loss 


Total 

Moisture,  expelled  at  217°  F. 
PerceDtage  of  iron 


No.  777.   No.  778.   No.  779.   No.  780. 


76.680 
.440 
none. 
.685 
.580 
.H86 
.235 
.358 
.197 
8.080 

11.200 
.659 


100.0^0 


1.300 


53.400 


76.774 
.800 

none. 

1.018 
.680 

1.206 
.221 
.2.'>8 
.202 

7.280 
11.760 


100.199 


1.740 


52.660 
2.642 

a  trace. 
.781 
.580 
.438 
.235 
.509 
.230 

32.780 
9.300 


100.155 


1.900 


80.520 

3.482 

none. 

.558 

.220 

.758 

.201 

.386 

.1.32 

3.280 

10.900 


100.437 


1.500 


53.766    36.878 


56.369 


These  ores  are,  generally,  quite  as  rich  in  iron  as  it  is  profitable  to 
work  in  the  high  furnace.  Indeed,  Nos.  777,  778,  and  780,  contain  so 
large  a  proportion  of  oxide  of  iron,  and  so  little  of  earthy  materials 
for  the  formation  of  ^  cinder y"*  that  it  would  be  expedient  to  mix  them 
with  poorer  ores  in  the  furnace.  No.  779,  which  contains  nearly  33  per 
cent,  of  silicious  matter,  and  nearly  3  per  cent  of  alumina,  would  answer 
wdl  for  this  purpose.  They  are  all  deficient  in  lime;  but  this  is  easily 
supplied.  The  most  serious  objection  to  these  ores  is  in  the  consider- 
able proportion  of  phosphoric  acid  which  they  generally  contain ;  which 
has  a  tendency  to  render  the  iron  brittle  which  is  produced  fi'om  them. 
No.  779  is  the  least  objectionable  in  this  respect.  The  use  of  a  large 
proportion  of  lime  and  pure  earthy  materials,  or  clay,  in  the  flux,  might 
somewhat  diminish  this  evil,  by  carrying  off  more  or  less  of  the  phos- 
phoric acid  in  the  cinder. 

No.  781 — ^PiG  Iron.    Labded  "  Slaie  Furnace  Pig  Iron,  Baih  county, 

Kentucky:' 

A  pretty  hard,  fine-grained,  light-grey  iron,  which  yields  with  some 
difficulty  to  the  file.    Specific  gravity  7.069. 
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ooMPOirnoii. 

Iron--- - — - 94.5'JS 

Graphite - - 1.700 

Combined  carbon . * ..«  none. 

Manganese — .692 

Silicon - 1.067 

Slag .080 

Aluminum . . . .309 

Calcium trace. 

Magnesium . .169 

Potiiasium  .- «  .. . .149 

Sodium. - - - - _.  .050 

Phosphorus — .094 

Sulphur- 136 

Loss 1.030 

100.00 

The  composition  of  this  iron  does  not  exhibit  as  large  a  proportion  of 
phosphorus  as  might  be  expected  from  the  ores  of  Slate  furnace.  The 
furnace  has  not  been  in  operation  for  some  years;  but  the  piece  of  hard, 
w/^te  iron,  of  which  the  analysis  is  given  above,  was  obtained  at  the  old 
works,  and  believed  to  have  been  smelted  there. 
No.  782 — ^LiMONTTE.     Labeled  ^^  Limestone  Ore^  {No,  7*)  brought  ly 

Mr.  IL  G.  Berry ^  from  the  east  side  of  Clear  Creek.     Clear  Creek 

Furnace^  {Hunt  ^  Berry,)  Bath  county,  Ky^ 

A  dark,  nearly  black,  porous,  granular  ore,  with  irr^lar  portions  of 
whitish,  yellowish,  and  reddish.     It  adheres  to  the  tongue.     Powder  of  a 
reddish-brown^  somewhat  purplish,  color. 
No.  783 — ^LiMONrrE.     Labeled  ^  Limestone  Ore,  {No.  9,)  west  side  of 

Clear  Creek.     Clear  Creek  Furnace,  4*c.     Brought  by  Mr.  II.  G. 

Berry:') 

A  dark  colored,  nearly  black,  fine  granular  ore;  not  adhering  to  the 
tongue.    Powder  of  a  reddish-brown  color.     Specific  gravity  2.841. 

No.  784 — ^Lmontte.     Labeled  ^Limestone  Ore,  {No.  5,)  on  limestone 

and  under  sandstone,  east  side  of  Clear  Creek.     Clear  Creek  Fur-- 

nace,  ^c.    {Brought  by  Mr.  K  G.  Berry.'') 

A  dense,  reddish-brown  luBmatite,  cellular  in  parts.    Powder  of  a 
brownish-yellow  color. 
No.  785 — ^LiMONiTB.     Labeled  {^  No.  6)  Jones'  Bank,  fifteen  inches 

thick,  east  side  of  Clear  Creek.     Clear  Creek  Furnace,  ^c    {Brought 

by  Mr.  H.  G.  Berry.") 

A  reddish  and  yellowish  friable  ore,  exhibiting  some  dense  layers^ 
adhering  to  the  tongua     Powder  of  a  light  reddish-brown  color. 

*The  numbers  in  brackets  were  tUacbed  to  these  ores  bj  Mr.  Berry. 
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No.  786 — ^LiMONiTB.  Labeled  ^  {M.  S,)  ten  inches  Udekj  above  lime- 
stone  and  under  sandstone.  Clear  Creek  Furnace^  ^c.  {Brought  by 
Mr.  H.  G.  Berry r) 

A  dark,  nearly  black,  fine  granular  ore,  adhering  sligfatty  to  the 
tongue.    Powder  of  a  reddish-brown  color. 

OOMPOSITIOK   OP  THE6E   FIVK  LIMONITK  0R1C8,   DRIED  AT  212**  F. 


Oxide  of  iron- -— 

Alumina 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese 

Phosphorio  acid 

Sulpbnric  acid - 

Potash- — I 

Soda 

Silex  and  insoluble  silicates 

Combined  water - 

Loss — ..— 


No.  782.      No.  783-      No.  784.      No.  785.      No.  786, 


Total. 


Moisture,  expeUed  at  ^W  F 

Peroeotage  of  iron 


82.120 

.820 

trace. 

1.010 

l.a40 

.220 

.366 

.193 

.180 

8.9^0 

5.420 


100.669 


3.040 


57.510 


70.935 
.900 

trace. 

1.129 

l.7ti0 
.505 
.290 
.291 
.180 
18.640 

5.400 


72.886 

.980 

trace. 

.551 

.380 

.694 

.283 

.321 

.e48 

11.880 

12.200 


100.050 


2.700 


49.677 


100.223 


1.200 
51.043 


68.140 

2.733 

trace. 

1.171 

1.680 

.247 

..336 

.413 

.132 

16.080 

9.040 

.028 


64.306 

3.080 

trace. 

1.003 

2.440 

.374 

.290 

.703 

.312 

21.407 

6.200 


100:000 


4.060 


47.719 


100.115 


3.400 


45.034 


No.  787 — ^Carbonaw  op  Iron.  Labeled  ^Kidney  Ore  {M.  1 ;)  bottom 
of  Clear  Creeky  near  Clear  Creek  Furnace^  Bath  county^  Kentucky ^ 
{Brought  by  Mr.  H.  G.  Berry) 

A  nodule^  with  an  orange-brown  exterior  surface,  and  a  grey  interior; 
exhibiting  a  few  minute  scales  of  mica.  Not  adhering  to  the  tongua 
Specific  gravity  3.339.    Powder  of  a  grey-buff  colur. 

No.  788 — Impure  Carbonate  op  Iron.  Labeled^ {No.  2,)  found  in 
the  place  of  Limestone  Ores  Nos.  3  and  7.     Clear  Creek  Furnace^ 

<5-.."     {Brought  by  Mr.  H.  G.  Berry) 
A  greenish-grey,  firiable^  sandy  rock.    Powder  of  a  light  grey  color. 

No.  789 — Carbonate  op  Iron.  Labeled  ^Carbonate  of  Iron^  just 
above  black  slate.  Clear  Creek  Furnace^  4*c."  {Obtained  by  Dr. 
Owen) 

Erterior  yellowish  and  reddish-brown;  interior  dark  grey,  fine-grain- 
ed ;  with  a  few  minute  scaleff  of  mica.  Not  adhermg  to  the  tongua 
Specific  gravity  3.370, 
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THS    C9MP0SITI0K    OV    THSSB  THBVB    GARBOITATES    OT 

TOLLOWS: 

IBON,  DRIED  JLT    212^    F.,  IS  AS 

No.  787. 

No.  788. 

No.  789. 

Carbonate  of  iron 

Oxide  of  iron 

Alumina ._ 

Carbonate  of  lime - 

47.330 

11.888 

4.180 

5.480 

7.754 

1.987 

.886 

.475 

.674 

.071 

19.580 

44.575 
7.121 
3.520 

5.280 

7.187 
.722 

1.120 

.338 

.788 

.347 

27.380 

1.622 

43.716 
3.937 
1.881 
1.184 

Carbonate  of  magnesia 

Carbonate  of  manganese — 

Phosphoric  acid 

Sulphuric  acid... . - - .. «. 

Potash 

Soda 

Silex  and  insoluble  silicates  .-.- . .— .- 

5.903 
.873 
.499 
.303 
.355 
.286 
40.880 

Water  and  loss  - 

.183 

Total 

100.305 
0.600 

100.000 

100.000' 

Moisture,  expelled  at  212«  F. 

0.800 

0.300 

Percentage  of  metallie  iron..... ...... 

31.192 

96.630 

23.838 

No.  790 — ^LiMONiTB,  Labeled  ^Clear  Creek  Furnace  Ore;  above  the 
sub-carbomferous  Idmestanej  Bath  county^  KyV  {Obtained  by  Dr. 
Owen.) 

A  somewhat  ooarae-grained  and  porous  limonita.  Adheres  to  the 
tongue.    Powder  of  a  puiplish-brown  color. 

No.  791 — ^LiMONiTB.    Labeled  "  Ore  aver  the  Limestone  of  Clear  CreeJc^ 
Bath  county^  Ky.     {To  be  examined  for  copper.^*)     {Obtained  by  Dr. 
Owen.) 
A  friab^  irregularly  cellular  ore,  of  a  ydlowish-brown  color.    Incrust- 

ed  with  darker  material  on  some  of  its  sur&oes.    Adheres  slightly  to  the 

tongue.    Powder  of  a  brownish-yellow  color. 

No.  792 — ^LiMOinTS.  Labeled  ^From  Clear  Creek  Ore  Bank9^  BaOi, 
county y  Ky.y  from  ahove  the  sui-carboniferoua  Limestone.^^  {Obtained 
by  Dr.  Owen.) 

A  dense^  fine-grained,  dark-colored  ore.  Color  generally  dark  yel- 
lowish-brown, with  some  lighter,  dirty-bu£f  colored,  thin  layers,  and  some 
dark-purplish  incrustation.  Not  adhering  to  the  tongua  Powder  of  h 
yellowish-brown  color. 

9 
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No.  793 — Impure  Limonite.  Labeled  "  Ore  over  tlie  lAmestone  of  Clear 
Creek,  Bath  county,  Ky.  To  he  examined  for  copper^  {Obtained 
by  Dr.  Owen,) 

A  fine-granular  ore,  easUy  broken.  General  color  dark  reddishrbrown ; 
a  yellowish  and  reddish-white  material  appearing  amongst  the  grains  in 
irregular  portions.  Powder  of  a  purplish-brown  color.  Resembles  No. 
782,  (No.  7,)  but  has  not  so  much  difiused  whitish  material.  Adheres 
to  the  tongua 

No.  794 — ^LiMONiTE.  Labeled  ''Block  Kidney  Ore,  over  the  Black 
Slate,  Clear  Creek  Valley,  Bath  county,  Ey'^  {Obtained  by  Dr. 
Otven.) 

COMPOSITION   OF   THESE   FIVE  LIM0NITE8,   DBIED  AT  2l2®  F. 


No.  790. 

No.  791. 

No.  792. 

No.  793. 

No.  794. 

Oxide  of  iron --.. . ... 

86.268 

.460 

a  trace. 

.840 

3.580 

.272 

.303 

.220 

.123 

2.120 

6.000 

65.400 

4.366 

trace. 

.932 

.680 

1.014 

.2.34 

.656 

.245 

15.080 

12.100 

77.580 

1.600 

trace. 

.504 

..580 

.720 

.204 

.386 

.260 

7.040 

11.500 

69.940 

3.297 

6.504 

2.556 

1.580 

1.783 

.267 

.628 

.202 

7.980 

6.200 

38.000 

Alumina... - ....... 

3.265 

Carbonate  of  lime .......... 

1.284 

Magnesia  ... . ....... 

1.565 

Brown  oxide  of  manganese 

Phosphoric  acid. _. 

Sulphuric  acid . 

.780 

1.015 

.853 

Potash 

.583 

Soda 

Silez  and  insoluble  silicates 

Combined  water  .--..--.. 

.147 

44.880 

7.900 

Total 

100.206 

100.607 
2.000 

100.374 

100.637 

100.272 

Moisture,  expelled  at  212«  F. 

3.300 

1.400 

2.500 

1.240 

Percentage  of  metallic  iron. 

60.415 

45.800 

54.330 

48.980 

26.612 

Those  ores,  amongst  the  Clear  creek  linionites,  which  would  prob- 
ably yield  the  toughest  iron,  are  Nos.  782, 785,  790,  and  786,  rmgdd  in 
the  order  of  their  relaUve  freedom  from  phosphoric  acid.  Some  of 
these  ores,  containing  more  than  fifty  per  cent,  of  metallic  iron,  especial- 
ly No.  790,  are  almost  too  rich  in  metal  to  be  profitably  smelted  in  the 
high  furnace,  without  the  addition  of  poorer  ores,  or  clay,  or  other  earthy 
matters,  with  the  limestone  used  for  the  flux.  Ores  Nos.  788,  789, 
and  794,  would  answer  well  for  this  purpose,  if  their  considerable  pro- 
portions of  phosphoric  acid  were  not  objectionable.  With  a  proper  sele(- 
tion  of  fluxing  materials,  these  rich  ores  would  undoubtedly  make  good 
tough  iron. 
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The  carbonates  of  iron  Nos.  787,  788,  and  789,  all  require  careful 
roasting,  and  contain  more  phosphoric  acid  and  sulphur  than  is  desirable ; 
for  although  it  is  probable  much  of  the  latter  injurious  ingredient  might 
be  dissipated  by  judicious  roasting  of  the  ore,  and  some  of  the  former 
may  be  discharged  in  the  jcinder,  by  the  use  of  a  large  proportion  of 
lime  and  of  some  aluminous  material,  such  as  clay  or  poor  aluminous 
ore,  yet  it  is  probable  that  the  iron  made  from  ores,  which,  like  the 
above,  contain  much  phosphorus  and  sulphur,  cannot  compare  in  tough- 
ness with  that  made  from  a  purer  mineral.  For  many  purposes  to  which 
cast  iron  is  applied,  however,  great  toughness,  or  tenacity,  is  not  required, 
and  the  great  fluidity  of  the  melted  metal  which  contains  much  phos- 
phorus makes  it  run  freely  and  produce  sharp  castings. 

No.  795 — ^Iron.  Lahded  ^Portion  of  a  Salamander  from  the  bottom 
of  an  old  furnace  hearth.  Clear  Creek  Furnace,  Bath  county y  Ky.^'^ 
A  flat,  rusted,  irr^ular  mass  of  pretty  tough  iron:  presenting  quite 
a  brilliant  appearance  on  some  of  the  broken  edges;  with  large  shining 
&cets,  as  though  it  was  crystalline  in  its  structure.  It  extends  under 
the  hammer,  and  yields  easily  to  the  file,  ]ike  malleable  iron,  but  is  rather 
whiter  than  most  wrought  iron.     Spedfic  graivity  6.912. 

COMPOSITION. 

Iron --.. - 97.060 

Graphite.. . .400 

Ck>mbined  carbon none. 

Manganese  .... . . .634 

Silicon  ... — . . .. .471 

Slag . — .... . . . ....... none. 

Aluminam.. . ....... . .355 

Calcium .......... trace. 

Magnesium ............ ......... . .. . . .  .S^ 

PoUssium .• .177 

Sodium .140 

Phosphorus - .108 

Sulphur .166 

Loss - - .369 

100.000 

This  iron  has  been  de-carbonized,  to  a  considerable  extent^  by  long 
fusion  in  the  hearth  of  the  furnace,  or  by  some  mismanagement,  and  con- 
sequently became  too  pasty  in  consistence  to  flow  out  freely.  Masses 
of  such  iron,  chilled  in  the  furnace,  are  called  by  the  iron  men  sala- 
manders, and  frequently  cannot  be  removed  without  taking  down  the 
walls  of  the  furnace. 
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No.  796 — ^Ferruginous  Htorauuc  Limestone.  Labeled  ^{No.  4,) 
same  led  as  ore  {No.  9,)  No.  783  j  two  to  three  feet  tMck,  west  side 
of  Clear  Creek.  Clear  Creek  Fumacey  4*c.'*  {Brought  by  Mr.  If. 
G.  Berry. 

A  dull,  reddish-buff  fiae-gianular  rock ;  adhering  to  the  tongue.  Pow- 
der of  a  buff  color.    Specific  graoity  2.704. 

No.  797-^-J^aRUGiNOUB  Magnbsian  Limebione.  Ldbded  ^Magnesian 
Idmestme  of  the  Clinton  GroupCy  near  OwingmUej  Bath  countyy  Ky^ 
{Obtained  by  Br.  Owen.) 

A  dull,  dark,  dirty  buff-colored  liqestone^  with  dark  infiltrations  of 
oxide  of  iron  amongst  the  fossils,  which  are  abundant  m  it^  especially  a 
peculiar  entroddte  with  lobulated  periphery.  Powder  of  a  light  cinna- 
mon color. 


GOlCFCMSITIOir  OF  THS8K  TWO  LIMS8T0KX8, 

DRIXD 

JLT  212«  F. 

No.  796. 

No.  797. 

CnrhoiiAtif  of  llnifl^......*««.     •-1,-r.  -.r...... ..«..«...._. 

63.340 
18.531 

s'oao" 

.620 

51.580 

Carbonate  of  masnflfda  ...................._......... 

28.779 

Carbonate  of  iron • — 

Oxide  of  iron................................... ....... 



— 

3.095 
10.687 

Ahimlnft  .....^     -r -r     ~.^-.„.r.,.,.^,^..„...r-.'r^..^..^. ...... ...... 

.380 

Carbonate  of  manganMo ....................... ...... 

.753 

.380 
.117 
.633 
.444 
.312 
17.540 
.363 

Fhosphorio  a<nd.. ...... ...... ......... ^ 

.592 

Sulphuric  add 

PMash - .... .- .— . 

- 

... 

.335 
.309 

Soda 

trace. 

SUex  and  insoluble  mtieatea 

Wat«r  and  loss 



— 

1.980 
1.871 

Total 

100.000 

100.000 

Piercentago  of  lime .• ...... ....^ ..... 

39.877 

38.580 

Percentage  of  magnena . • ..... 

8.828 

13.700 

Hoiature,  expeUed  at  S19»  F. 

0.700 

0.750 

The  composition  of  No*  796  is  that  of  a  good  hydraulic  limestone. 
This  rock  would  also  answer  for  a  flux  in  the  bron  fiimace^  if  it  did  not 
contain  so  much  sulphuric  add ;  which  would,  veiy  probably,  mjure  the 
qusjity  of  the  iron  smelted  with  it. 

No.  797  contains  more  magneoa  and  less  silica,  &c.  Similar  Ihne- 
stones  to  this  are  described  under  the  head  of  Fleming  county.  If  this 
rock  contained  a  little  more  silez,  it  would,  most  probably,  prove  a  good 
by diaolio  limestone.    Indeed^  some  magneman  rocks,  containing  no  more 
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tallica  than  thiSy  have  the  reputation  of  making  good  water  lime.    Hence 
it  is  worthy  of  trial  in  this  relation. 

No.  T98 — ^Mineral  Water.  Labeled  ^Salt  Sulphur  Water ^  from  a 
well  ten  feet  deep,  about  sixty  steps  from  the  main  house,  Olympian 
Springs,  Both  county,  Ky.^^     {Sent  by  tlie  proprietor,  Mr.  H.  Gill.) 

This  water  contains  free  sulphuretted  hydrogen  gas,  which,  however, 
had  been  dissipated  by  carriage :  also,  free  carbonic  acid  gas,  of  which 
•a  thousand  parts  still  contained  0.318  of  a  part  Evaporated  to  dry- 
ness, one  thousand  parts  of  this  water  left  5.709  parts  of  saline  matters, 
dried  at  212°  F.,  which  had  the  following 

COHKMinoiV,   TIZ: 

Carbonate  of  lime 0.239) 

Carbonate  of  magnema . •  .1 24>  Held  in  solution  by  carbonic  acid. 

Carbonate  of  iron . .  a  trace.) 

Alumina a  trace. 

Chloride  of  eodiam 2.847 

Chloride  of  potassium ... .183 

Chloride  of  magnesium .950 

Sulphate  of  lime— -^ a  trace. 

Bromine  and  iodine ^ traces. 

Silica 018 

Water  and  loss. 1.348 

In  1000  grains  of  the  water - 5^9  grains. 

A  sufficient  quantity  of  the  water  was  not  sent  to  the  laboratory  to 
enable  me  to  estimate  the  quantity  of  the  bromine  and  iodine ;  which 
latter  is  present  in  a  very  minute  proportion.  A  visit  to  the  spring  will 
be  necessary  to  estimate  the  quantity  of  sulphuretted  hydrogen  gas  which 
is  contained  in  the  water. 

Another  occasion  will  be  taken,  should  the  survey  be  continued  to 
completion,  to  finidi  the  minute  analysis  of  this  very  pleasant  and  valu- 
able mineral  water. 

No.  791 — ^Mineral  Water.  Labeled  ^  Black  Sulphur  Water,  from  a 
flawing  spring,  half  a  mile  south  of  the  main  house,  Olympian 
Springs,  Bath  county,  Ky.'^     {Sent  by  Mr.  H.  Gill.) 

This  water,  when  firesh,  contains  free  sulphuretted  hydrogen  and  car- 
bonic add  gases ;  also,  a  condderable  proportion  of  carbonate  of  soda, 
giving  it  an  alkaline  reaction,  especially  in  the  concentrated  solution. 
Evaporated  to  dryness,  one  thousand  parts  of  the  water  left  0.558  of  a 
part  of  saline  matter,  dried  at  212°  F.,  which  was  found  to  have  the  fol- 
lowing 
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COMPOSITION,  VIZ  : 

Carbonate  of  lime 0.114) 

Caii>onate  of  magnesia .tt06^  Held  in  Bolation  by  carbonic  acid. 

Carbonate  of  iron .-— trace.) 

Chloride  of  sodium .127 

Carbonate  of  soda .254 

Sulphate  of  potash —  .002 

Sulphate  of  magnesia .012 

Silica 043 


In  1000  grains  of  the  water 0*558  of  a  grain. 

A  very  good  alkaline,  chalybeate,  sulphur  water. 

No.  800 — Mineral  Water.  Labeled  ''Epsom  Water-front  a  well  ten 
feet  deep-  about  a  half  mile  northeast  from  the  main  house,  Olym-^ 
pian  Springs,  BaUi  county,  Ky.^'^     {Sent  by  Mr.  II.  Gill) 

One  thousand  grains  of  this  water,  evaporated  to  dryness,  left  about 
seven  grains  of  saline  matter,  dried  ai  212°  F.,  which  was  found  to  have 
the  following 

COMPOSITION,  VIZ  : 

Carbonate  of  lime -  0.63n 

Carbonate  of  magnesia .218>  Held  in  solution  by  carbonic  acid. 

Carbonate  of  iron. — . a  trace.) 

Alumina • a  trace. 

Chloride  of  sodium .8.30 

Sulphate  of  magnesia S.600 

Sulphate  of  lime .584 

Sulphate  of  potash .041 

Sulphate  of  soda 1 .360 

Sulphate  of  iron a  trace. 

Silica  — _ - -«  .015 

In  1000  grains  of  the  water 6.279  grains. 

The  free  carbonic  acid  gas  which  the  water  contams  was  not  estimated, 
as  a  portion  had  doubtless  escaped  during  carriage. 

This'  water  resembles,  m  composition  and  strength,  the  strongest  waters 
of  the  Crab  Orchard  Springs,  in  Lincoln  county.  The  principal  differ- 
ences observed  are,  that  this  contains  rather  more  chloride  of  sodium 
and  sulphate  of  lime,  and  rather  less  sulphate  of  magnesia,  than  those. 
It  will  doubtless  prove  equally  valuable  as  a  medicinal  agent  (See  analy- 
sis of  Crab  Orchard  Springs,  &c.,  &c.,  in  volume  2,  of  these  Greological 
Reports.) 

No.  801 — ^Mineral  Water.  Labeled  "  Chalybeate  Water  from  afotv- 
ing  spring,  about  half  a  mile  north  of  the  principal  building,  Olymr 
pian  Springs,  Bath  county,  KyJ"^     {Sent  by  Mr.  H.  Gill.) 

This  water  contains  free  carbonic  add  gas  ;  the  amount  of  which  was 
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not  estimated^  because  a  portion  had  doubtless  escaped  duiing  carriage 
to  the  laboratory. 

One  thousand  grains  of  this  water,  evaporated  to  diyness,  left  about 
a  third  of  a  grain  of  saline  matter ^  dried  at  212°  JP.,  which  was  found 
to  have  the  following 

COMPOSITION,  TIZ: 

Carbonate  of  lime O.lOl) 

Carbonate  of  magnesia .022V  Held  in  solution  by  carbonic  acid. 

Carbonate  of  iron .« not  estimated  ) 

Chloride  ef  sodium tl .035 

Sulphate  of  magnesia . , —  .021 

Sulphate  of  lime .020 

Sulphate  of  potash , .070 

SiUca 107 

In  1000  grains  of  the  water 0.376  of  a  grain. 

By  reference  to  the  qualitative  analysis  of  this  water  given  in  VoL 
in,  of  these  Reports,  it  will  be  seen  that  the  quantity  of  saline  matters 
contained  in  it,  always  small  in  amount,  varies  with  the  season.  Doubt- 
less, most  of  the  mineral  springs  are  more  or  less  affected  by  long  sea- 
sons of  drought,  or  of  wet  weather,  making  them  more  or  less  strong; 
whilst  the  relative  proportions  of  tbdr  saline  ingredients  may  remain 
measurably  unchanged. 

No.  802 — ^Mineral  Water.    Labeled  "•  Salt  Water,  from  a  flowing  welly 
twelve  feet  deep,  about  a  hundred  yards  from  the  main  buildingy 
Olympian  Springs,  Bath  county,  Ky^     {Sent  by  Mr.  H.  GUI.) 
The  free  carbonic  acid  gas  present  in  this  water  was  not  estimated. 
One  thousand  grains  of  the  water,  evaporated  to  dryness,  left  about 

two  thu-ds  of  a  grain  of  saline  matter,  diied  at  212^  F.,  which  bad  the 

following 

coMPoeiTiON,  viz: 

Carbonate  of  lime 0.060) 

Carbonate  of  magnesia .039>  Held  in  solution  by  carbonic  ftcid. 

Carbonate  of  iron .018) 

Chloride  of  sodium .246 

Carbonate  of  soda .163 

Sulphate  of  soda._. .046 

Sulphate  of  potash .015 

Sulphate  of  magnesia .017 

Silica. -033 

In  1000  grains  of  the  water 0.637  of  a  grain. 

It  will  be  seen,  by  reference,  that  the  saline  ingredients  of  this  water 
are  very  similar,  in  kind  and  quality,  to  those  in  the  ^  Black  Sulpur 
Water,  No.  799,"  previously  described.    Tliis  contains  only  carbonic  add 
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gas,  whilst  that  has  also  stdphiiretted  hydroaen  gas,  TWs  water,  like  the 
black  sulphur  water,  is  an  alkaline  chaiybeaie.  This  contains  a  little 
more  sulphate  of  soda  and  a  little  less  carbonate  of  soda  than  that 

No.  803 — ^Mineral  Water.  Labeled  ^Mineral  Water  of  unknown 
properties^  {cooking  water^)  from  a  well  ten  feet  deep  and  five  fed 
from  the  kitchen^  Olympian  Sprinffs^  Bath  county^  KyP  {Sent  by 
Mr.  H.  GiU) 

This  water  conbdned  free  carbonic  add  gas^  the  quantity  of  wLich  was 
not  estimated.  One  thousand  grains,  evaporated  to  dryness,  left  more 
than  five  grains  of  saline  matter,  dried  at  212°  F.,  which  had  the  follow- 
ing 

COMFOBinON,  VIZ  : 

Carbonate  of  ] I rae 0.187) 

Carbonate  of  magnesia .105>  Held  in  Bolution  by  carbdnic  acid.^ 

Carbonate  of  iron a  trace.) 

Chloride  of  sodium 4.250 

Chloride  of  potassium .059 

Chloride  of  magnesium^ .555 

Carbonate  of  soda ^ a  trace. 

Sulphate  of  lime .012 

Sulphate  of  potash .265 

«iUca - .037 

In  1000  grains  of  the  water  — 5^470  grains. 

It  will  be  seen  that  its  principal  saline  ingredient  iis  common  salt^ 
(chloride  of  sodium,)  and  it  is  slightly  alkaline  from  the  presence  of  a 
small  quantity  of  bi-carbonate  of  soda.  The  chlorides  of  potassium  and 
magnesium  and  the  sulphate  of  potash,  together  with  the  carbonates  dT 
lim^  magnesia,  and  iron,  are  usually  found  associated  in  salt  waters. 
Hiis  is  a  perfectly  wholesome  water  for  culinary  purposes;  and,  properly 
applied  as\  remedial  agent,  in  some  cases,  will  prove  a  valuable  addition 
to  the  mineral  springs  of  this  celebrated  watering  place. 

No.  804 — Soil.  Labeled  ^Best  Hemp  Soil^from  heavy  black  wtdnni 
Jandj  one  and  a  half  miles  southwest  of  Sliarpsburg^  Bath  county ^  Ky^ 
{Blue  limestone  of  Lower  Silurian  formation.)  Strongest  soil  of 
Bath  county. 

The  dried  soil  is  of  a  light  umber  color.  Some  fragments  of  ferru- 
ginous sandstone  were  sifted  out  of  it 

One  thousand  grains  of  the  air-dried  soil,  digested  for  about  a  month 
in  water  charged  with  carbonic  acid  gas,  gave  up  more  than  five  grmiU 
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of  hrotcn  extract;  which,  dried  at  212^  F.,  was  found  to  have  the  follow*- 
ing 

coMrosiTioN,  Vic: 

Organic  and  Tolatile  matters «...* ............  1.430 

Alumina  and  oxidea  of  iron  and  manganese  and  phosphates .180 

Carbonate  of  lime  — - 2.663 

Magnesia . .193 

Sulpharie  acid... .— ......... .045 

Potash J _,  .074 

Soda not  estimated. 

Silica .114 

Loss 461 

Grains 5J60 

The  air-dried  soil  lost  4.50  per  cent  of  moisture^  when  dried  at  400^  F. 

ITS  coMrosinoN,  duid  at  400®  w^  is  as  follows: 

Organic  and  Tolatile  matters 9.527 

Alumina. — 3.990 

Oxide  of  iron 4.235 

Carbonate  of  lime .620 

Magnesia . .700 

Brown  oxide  of  manganese ... .............. ....not  estimated. 

Phosphoric  acid . ... . ....  .415 

Sulpharie  acid . .. .......  not  estimated. 

Potash .290 

Soda V .054 

Sand  and  insoluble  silicates 80.120 

LoM _ —  .049 

100.000 

A  Tory  good  soil,  well  adapted,  by  its  large  amount  of  soluble  nutri« 
tious  matter,  and  its  considerable  proportions  of  carbonate  of  lime,  phos- 
phoric acid,  &c.,  to  the  culture  of  hemp. 

No.  805— Soil.    Labeled  ^Genuine  Clinton  Groupe  Bed  Soil,  from  over 
the  encrinitaly  fesh-coloredy  magnesian  limestone,  (see  No.  797,)  two 
miles  west  of  OwingsviUe,  Bath  county,  Ky.    Primitive  growth,  hint 
ash,  sugar-tree,  hickory,  ^c,  4*c.'* 
Dried  soil  of  a  light  reddish-brown  color,  containing  some  cherty  ficag- 

ments. 

No.  806 — Soil.    Labeled  ^Same  soil  as  the  preceding,  from  an  old  field 
twenty  years  in  cultivation,  two  miles  west  of  OwingsviUe,  4*(J." 
The  dried  soil  is  of  a  slightly  darker  color  than  the  preceding. 

No.  807 — Soil.  Labeled  "  Virgin  Soil,  from  woods,  over  the  gravel  ore 
of  the  Clinton  Groupe,  near  the  Slate  Furnace  ore,  Bath  county,  Ky^ 
The  dried  soil  is  of  a  light,  ashy-grey  color,  containing  some  duck-shot 

iron  ore,  which  was  sifted  oat  before  analysis. 
10 
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No,  808 — Soil.    Labeled^  Soil  from  a  corn-fields  over  the  ore-bed  of  the 

Slate  Furnace^from  aformaiion  of  the  age  of  the  Clinton  Groupe  of 

the  New  York  GeologistSy  Bath  county^  Ky^ 

Dried  soil  of  a  lights  greyish-umber  color.  Some  shot  iron  ore  and 
fragments  of  red  fenniginous  sandstone  and  ferruginous  chert,  were  sift* 
ed  out  of  it,  , 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested,  severally,  for  a  month,  in  water  charged  with  carbonic  add  gas. 
The  quantity  and  composition  of  the  soluble  matters  extracted  are  rep- 
resented in  the  following  table : 


Organic  and  Tolatile  matters.. 
Alumina  and  oxides  of  iron 

and  phosphates 

Carbonate  of  lime .. 

Magnesia ...  . 

Sulphuric  acid . 

Potash 

Soda a 

Silica 

Loss . 


and  manganese 


Watery  extract,  dried  at  212<>  F.,  (grains) 


No.  805. 

No.  806. 

No.  807. 

No.  808. 

Virgin  soil. 

Old  field. 

Virgin  soU. 

Old  field. 

0.900 

0.400 

0.700 

0.617 

.147 

.130 

.431 

.281 

1.397 

1.563 

.430 

1.047 

.1.33 

.183 

.061 

.160 

.033 

.039 

.054 

.045 

.116 
not  estimM 

.035) 
.057; 

not  est'm'd 

.112 
.038 

.048 

.114 

.200 

.200 

.277 

.196 

.227 

.052 

3.050 

2.717 

2.103 

2.552 

The  composition  of  these  four  soils,  dried  at  400°  R,  was  found  to  be 
as  follows : 


Organic  and  volatile  matters  . 

Alumina 

Oxide  of  iron . 

Carbonate  of  lime  _ 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid ... 

Sulphuric  acid 

Potash — 

Soda 

Sand  and  insoluble  silicAtes  . 


Total- 


Moisture,  expelled  at  400<'  F.. 


No.  805. 
Viigin  soil. 


8.165 

4.565 

6.960 

.570 

.710 

not  estim'd 

.174 

not  estimM 

.290 

.059 

79.145 


100.638 


3.650 


No.  806. 
Old  field. 


7.639 

6.390 

7.885 

.420 

.615 

not  estim'd 

.246 

not  esiim'd 

.249 

.073 

78.270 


No.  607. 
Virgin  soil. 


100.787 


3.450 


5.024 

3.535 

3.535 

.095 

.385 

.220 

.118 

.041 

.246 

.100 

86.980 


100.279 


No.  808. 
Old  field. 


2.475 


5.118 

5.115 

5.150 

.170 

.523 

.220 

.284 

.058 

.210 

.049 

63.320 


100.217 


2.600 


Tbes^  are  quite  good  soils,  especially  (No.  805^)  altliongh  probably 
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not  quite  as  productive  as  the  preceding,  (No.  804.)  The  soil  of  the  old 
field  (No.  806)  shows,  in  the  diminution  of  some  of  its  essential 
elements,  the  influence  of  the  twenty  years  cultivation,  as  may  be  seen 
by  comparing  together  the  quantities  of  soluble  matters  extracted  by  the 
carbonated  water  from  that  and  the  virgin  soil,  as  well  as  tl)e  relative 
proportions  of  orgatdc  matters^  carbonate  of  limey  magnesia,  potash,  and 
soda.  The  phosphoric  acid  appears  in  larger  proportion  in  the  soil  of  the 
old  field,  probably  firom  some  admixture  of  the  sub-soil. 

No.  809 — Soil.  Labeled  "  Virgin  Soil,  from  woods  pasture;  from 
Mr.  SuddutKs  farm,  a  mile  and  a  half  east  of  Sharpsburg,  Bath 
county,  Ky.  Primitive  growth,  black  locust,  black  walnut,  black  and 
blue  ash,  and  sugar-tree.  Some  of  the  best  blue  limestone  land  of 
Bath  county.  Lower  Silurian  formation.^^ 
Dried  soil  of  a  light  umber  color.    Some  firagments  of  dark,  sofl^ 

ferruginous  sandstone  were  sifted  out  of  it 

No.  810 — Soil.    Labeled  ^Same  Soil,  from  an  old  fidd,  fifty  years  in 

cultivation.    Mr.  Sudduth's  farm,  ^c,  4*c." 

Dried  soil  of  a  light  umber  color,  slightiy  lighter  colored  and  more 
yellowish  than  the  preceding.    Some  shot  iron  ore  was  sifted  out  of  it 

No^.  811 — Soil.    Labeled  ^  Sub-soil  from  the  same  old  field,"  ^c,  ^c. 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 
digested  severally,  for  a  month,  in  water  charged  with  carbonic  acid 
under  pressure.  The  analyses  of  the  soluble  materials,  removed  from 
them  by  the  carbonated  water,  are  given  in  the  following  tabl^  viz  : 


Organic  and  volatile  matters ......... . 

Alamina  and  oxideaof  iron  and  manganeee  and  phoapluites. 

Carbonate  of  l|me  — - •— 

Magnesia ., 

Sulpharic  acid . .— « . 

Potash 

Soda 

Silica ^ ii. 

Low 

Watery  extract,  dried  at  2ia«  F.,  (grains) 


No.  809. 
Vir^  soil. 


No.  610. 
Old  field. 


1.583 

.781 
3.073 

.200 

.045  4 

.144 

.047 

.214 

.313 


6.400 


0.710 
.147 

1.597 
.770 
.045 
.0f»5 
.026 
.314 


3.694 


No.  611. 
Sttb-aoil. 


0.400 
.097 
.963 
.120 
.056 
.020 
.025 
.200 


1.881 


76 


CHKMICAL  BSPOBT  OF  OEOLOOIOAL  SURVEY. 


By  comparing  the  following  analyses  of  these  soils,  it  will  be  seen  that 
the  sub-soil  is  very  nearly  as  rich  as  the  virgin  (surface)  soil ;  yet,  prob- 
ably, because  the  former  contains  less  of  organic  matters  and  of  other 
materials  which  act  as  solvents  in  the  soil,  it  does  not  give  one  third  ad 
much  soluble  extract  to  the  carbonated  water,  and  would  not  prove  to 
be  as  productive  as  that^  without  the  addition  of  manures.  It  mil  be 
observed  in  these  reports  of  the  analyses  of  soils,  that  it  is  gen^^ly  the 
case  that  the  sub-soil  gives  up  less  of  soluble  matter,  to  the  water  charged 
with  carbonic  acid,  than  the  surface  soil;  and  always  the  case  when  the 
sub-soil  is  of  a  more  clayey  nature  than  that.  Hence  these  sub-soils 
require  exposure  for  some  tune  to  the  atmospheric  agencies,  and  mixture 
witii  organic  matters,  (viz:  the  remains  of  decaying  v^table  and 
animal  bodies,)  before  they  can  readily  give  up  thdr  mineral  food  to 
plants.  From  this  it  will  be  understood  that  these  two  conditions  are 
necessary  to  the  fertility  of  a  soil;  ^rsty  that  the  proper  mineral  ingredi- 
ents for  v^etable  nourishment  exist  in  it;  and,  second,  that  they  are  in 
a  soluble  condition.  The  relative  amount  of  these  mineral  ingredients  in 
a  soil,  oQiev  things  bang  equal,  represents  its  entire  capability  of  pro- 
duction, up  to  complete  exhaustion;  the  quantity  of  these  ingredients 
which  are  in  a  soluble  state  may  represent  its  immediate  productiveness. 
Much  error  has  occurred  in  relation  to  the  value  of  the  chemical  analyses 
of  soils  from  want  of  attention  to  these  &cts  alona 

The  composition  of  these  three  soils,  from  Mr.  Sudduth's  fimn,  was 
found  to  be  as  follows;  dried  at  iOO^  F.: 


Orgsnie  and  ToUtile  matten. 

Alumina  . 

Oxide  of  iron . ... 

Carbonate  of  lime 

Magnesia.... .. 

Brown  oxide  of  manganese  ... 

Phosphoric  acid . ... 

Sulpharicacid.... ....... 

Potash 

Soda ^ 

Sand  and  insoluble  silicatee— 

Total 

Moistora,  flzpeQed  at  400<>  F. . 


No.  809. 

No.  810. 

No.  811. 

Virgin  soil 

Old  field. 

SubsoU. 

8.376 

6.908 

4.108 

5.115 

5.265 

5.490 

2.185 

4.235 

4.235 

.580 

.445 

.370 

.660 

.617 

.613 

.195 

.295 

.295 

.365 

.295 

.312 

.084 

.067 

.055 

.372 

.280 

.367 

.123 

.044 

.037 

82.595 

82.270 

84.920 

100.650 

100.121 

100.809 

4.200 

3.300 

2.650 
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All  ihe  mineral  ingredients^  essential  for  the  nourishment  of  yegd- 
tables,  may  be  observed  to  have  been  diminished,  in  the  soil  of  the  old 
field,  by  the  fifty  years  cultivation ;  yet^  not  as  much  as  might  have  been 
expected,  probably  because  a  rich  sub-soil  has  been  s(Hnewhat  mixed 
with  it^  and  has  gradually,  in  accordance  with  well  known  laws^  sent  up 
some  of  its  soluble  materials  to  supply  the  deficiencies  of  the  sur&ce  soil. 

No.  812 — Soil.  Labeled  "  Virffin  Soil^  from  the  VMey  of  McCor- 
mick^s  Burly  Bath  county ^  Ky.  Geological  position :  upper  part  of 
the  Knobstone  formation.  {Sub-carboniferous  Sandstone.)  These 
soils  show  debris  from  the  Millstone  grit^  or  conglomerate^  Umestone^ 
olive  sandstone^  and  of  the  iron  and  coal  horizon.^^ 
(This  and  the  following  soils  firom  Bath  county,  were  collected  by 

Joseph  Lesley,  jr.,  Esq.) 

The  dried  soil  is  of  a  brownish-grey-buff  color,  and  contains  much 

sand;  some  in  rounded  grains;  with  some  spangles  of  mica. 

No.  813 — Soil.  Labeled  "  Soil  from  a  field  about  ten  years  in  cultiva" 
Hon;  the  first  year  in  timothy  and  clover;  ever  since  in  com.  This 
year's  (1858)  crcp  yielded  forty  five  to  fifty  bushels  to  the  acre. 
McCormick*s  Valley,  below  McCormicKs  house.  Same  Geological 
position  as  the  preceding, '  ^c,  4*c 

Dried  soil  of  a  light-grey-brown  color;  rather  darker  colored  than  the 
preceding.  Sifted  out  of  it^  with  the  coarse  seive^  more  than  half  its 
weight  of  soft  olive-colored  and  ferruginous  sandstone  and  pebbles  firom 
the  conglomerate,  with  fragments  of  limestone.  It  also  contains  much 
sand,  some  of  the  grains  of  which  are  rounded. 

No,  814 — Soil    Labeled  "  Sub-soil  of  the  preceding^'  ^c,  ^c. 

Dried  soil  of  a  brownish-buff  color,  lighter  than  the  preceding.  Like 
that,  it  contains  more  than  half  its  weight  of  fragments  of  soft  grey  and 
olive  sandstone^  and  pebbles  from  the  conglomerate^  and  much  sand  with 
rounded  grains. 
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No.  815 — Soil.  Labeled  ^Soil  from  a  fidd  nine  years  in  cuUivatimy 
(pie  first  two  years  in  corn^  then  two  years  in  timothy ,  hlue-grasSy  and 
doveTy  since  then  used  for  pasture;)  from  the  east  hillside  of  McCor^ 
miclis  Valley^  directly  above  the  place  of  the  three  preceding  soils. 
Geological  position :  on  the  olive-colored  sandstone  of  the  knobsione 
terrace.  It  contains  debris  from  the  sub-carboniferous  limestone;  Vie 
millstone  grit  and  the  intervening  shales;  day^  iron  ore^  and  coal.^^ 

The  dried  soil  is  of  a  greyish-bnff  color.    It  contained  about  one 
fourth  its  weight  of  fiagments  of  feniiginous  sandstone;  (which  were 
•Berated  before  analysis;)  but  does  not  contain  so  much  coarse  sand  as 
the  three  preceding  soils,  being  in  a  state  of  finer  divisioiu 

No,  816 — Soil.     Labded  ^^  Sub-soil  of  the  preceding^  ^c,  ^c,  Bath 

county^  Kyr 

The  dried  soil  is  of  a  grey-buff  color,  lighter  than  the  preceding. 
About  one  third  of  its  weight  of  fragments  of  shaley  sandstone  were 
fiifbed  out  of  it  before  it  was  submitted  to  analysis. 

No.  817 — Soil.  Labded  ^JSoil  from  the  east  hillside  of  McCormick^s 
VaUey^  from  the  same  fidd  as  the  two  preceding^  and  from  directly 
above  them.  Geological  position :  on  the  sub-carboniferous  limestone 
terrace.  A  debris  from'  the  over-lying  limestones^  coaly  iron  orcy  shaky 
cmd  day  stratay  along  tvith  the  conglomeratCy  or  millstone  grit.^^ 
Dried  soil  of  a  light-greyish-umber  color.    About  one  third  of  its 

weight  of  fragments  of  soft  sandstone  kc,  &c.,  were  sifted  out  of  it 

before  submitting  it  to  analysis.    This  soil  is  in  a  state  of  very  fine 

division. 

No.  818 — Soil.    Labded  ^Sub-soil  of  the  precedingy  ^c,  ^Cy  Bath 

county,  Ky^ 

Dried  soil  of  a  light  grey-buff  color,  much  lighter  than  the  preceding. 
About  one  thu*d  of  its  weight  of  firagments  of  shaley  sandstone,  &c.,  &c., 
were  sifi;ed  out  of  it  before  analysis. 

One  thousand  grains  of  each  of  these  soil%  thoroughly  air-dried,  were 
digested,  severally,  for  a  month,  in  water  charged  under  pressure  with 
carbonic  acid.  The  analyses  and  quantities  of  the  soluble  extrad  thus 
obtained  are  given  in  the  following  table: 
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No.  812. 

Virgin 

Sou. 

No.  813. 
Old  field. 

No.  814. 
Sub-soU. 

No.  815. 
SoU. 

No.  816. 
Sub-soil. 

No.  817. 
Soil. 

No.  818. 
Sub-soil. 

Organic  *  volatile  matters. 

Alumioa  a  oxides  of  iron  4 

manganese  4  phosphates. 

Carbonate  of  lime 

MacmPSia       ............. 

0.640 

.563 
1.130 
.106 
.062 
.055 
.060 
.197 
.264 

0.407 

.187 
.487 
.089 
.029 
.151 
.038 
.214 
.155 

0.360 

.173 
.553 
.019 
.041 
.125 
.046 
.131 

.ors 

1.617 

1.507 
1.073 
.015 
.041 
.224 
.005 
.453 

0.560 

.123 
.130 
.144 
.033 
.102 
.033 
.214 

1.450 

.830 
2.397 
.016 
.025 
.196 
.065 
.154 
.600 

0.417 

.260 
.380 
.083 

Sulphuric  acid. -. 

Potash  . • 

.045 
.060 

Soda      

.075 

Silica . ........ 

.297 

LK)g8                

Watery  extract,    dried  at 
212«  F.,  (grmins) 

3.077 

1.757 

1.493 

4.9S5 

1.339 

5.733 

1.637 

The  composition  of  these  sefen  soUs,  from  McConnick's  Run  Valley, 
dried  at  400°  R,  is  given  in  the  following  table,  viz: 


No.  812.  ;No.  813. 
Virgin 
SoU.      Old  field. 


Organic  *  volatile  matters. 

Alumina'. — . . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates 
Loss 


Total 

Moisture,  exp'd  at  400^*  F.. 


4.251 

1.515 

2.210 

.195 

.329 

.130 

.095 

.033 

.130 

.050 

91.095 


100.033 
1.425 


No.  814. 'No.  815. 
Sub-soil.      SoU. 


3.105 

1.340 

3.710 

.095 

.295 

.110 

.127 

.033 

.ill 

.040 

89.920 

1.114 


100.000 


0.975 


2.164 
1.415 

4.435 
.080 
.362 
.170 
.095 
.028 
.164 
.018 

93.270 


101^^ 
0.650 


No.  816.  No.  817.  No.  818. 
Sub  soU.      Soil.     Sub-soil. 


8.198 
5.490) 
3.360( 

.2ao 

.488 
.220 
.179 
.076 
.210 
.018 
82.745 


101.204 


3.025 


5.038 

•6.C27 

-n)7' 
.500 


.144 
.033 
.174 
.119 
86.995 


100.000 


1.750 


10.527 
4.240 
2.210 
.645 
.405 
.295 
.223 
.050 
.212 
.046 

81.295 


100.142 


3.350 


4.418 

4.540 

2.660 

.160 

.415 
.144 
.025 
.085 
.181 
87.720 


100.746 


1.550 


•And  oxide  of  manganese. 

The  soils  from  McCormick's  Run  Valley  show  considerable  variety  of 
composition  within  a  small  spaca  Nos.  815,  and  817,  appear  to  be  the 
richest ;  giving  up  more  soluble  matters  to  the  carbonated  water,  and 
containing  more  potash^  phosphoric  addj  sulphuric  add^  carbonate  of  lime 
and  nioffnesia^  and  organic  matter Sy  than  No.  812.  These  former  are  in 
a  finer  state  of  division,  and  contain  less  sand  than  the  latter,  and  appear 
to  be  more  immediately  derived  from  the  sub-carboniferous  limestone. 
They  are  pretty  good  soils,  notwithstanding  the  large  proportion  of  frag- 
ments of  soft  sandstone  which  iliey  contain,  and  no  doubt  will  prove 
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qaite  productive  witli  good  husbandry.  The  sub-soils  do  not  appear  to 
be  as  rich  as  the  surface  soils.  Hence  sub-soil  plowing  is  not  likely  to 
prove  beneficial. 

The  productiveness  of  soil  No.  813,  compared  with  its  compoation,  is 
remarkable ;  doubtless  its  very  porous  nature  is  &vorable  to  the  growth 
of  the  Indian  corn;  a  plant  which  does  not  require  much  lim^  in  which 
this  soil  is  rather  deficient. 

Moreover  a  large  proportion  of  its  nutritious  mineral  ingredients  is 
in  a  solvhle  condition;  for  it  will  be  seen,  by  reference  to  the  composition 
of  the  soluble  extract  of  this  soil,  that  although  the  whole  quantity  dis- 
solved out  by  the  carbonated  water  does  not  appear  to  be  relatively  great^ 
(only  1.757  grains  from  the  1000  of  the  soil,)  yet  we  find  in  it  a  con- 
siderable proportion  of  potash^  and  less  than  the  usually  large  amount 
of  lime  and  magnesia,  which  generally  make  up  the  greater  part  of  the 
weight  of  this  extract.  Sandy  soils  always  yield  up  their  nutritive  ingre- 
dients more  readily  than  clay  soils,  and,  therefore,  are  more  quickly  ex- 
hausted, than  the  heavier  clay  or  loam  soils.  Hence  they  are  with  more 
difficulty  kept  in  a  fertile  condition  than  the  heavier  soils;  and  are  said  to 
be  hungry  soils,  because  of  the  littie  durability  of  the  manures  applied 
to  them.  Soil  No.  813,  would  be  doubtless  improved  by  the  firee  applica- 
tion of  slacked  lime,  especially  with  some  plaster  of  paris  and  bone 
earth,  animal  manures,  or  other  substances  containing  phosphates ;  as 
well  as  by  top-dressing  of  marl  or  clay.  Most  of  these  soils  are  deficient 
in  sulphates,  hence  plaster  of  paris  will  have  a  good  effect  upon  them. 
By  good  management  and  economy  of  manures,  this  land  might  be  made 
and  kept  quite  fertile. 

No.  819 — ^CoAL.    Labeled  ""Coalfrom  the  Flotcer  Hill  Banks,  28  ituAes 

ikickj  owned  by  Morris  McCormick,  situated  about  three  miles  south  of 

the  owner* s  house,  on  the  head  waters  of  Amefs  branch  of  Indian 

creek,  Bath  county,  KyP    {Obtained  by  Joseph  Lesley,  Jr.)    *'Black- 

smiths  are  particularly  pleased  with  this  coal." 

A  pure,  shining,  pitcli-black  coal.    Very  little  fibrous  coal  between  the 

layers,  which  generally  separate  with  a  shining.ui-^ular  surface,  exhibitr 

ing  many  shallow  rounded  depressions  and  elevations.     Over  the  spirit 

lamp  it  softened  somewhat^  and  agglutinated  a  little^  swelling  to  a  dense 

coke.     Specific  gravity,  \,2a. 
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tROZIIlATB  AN ALTtli. 

Moistare 2.9(>;> 

Volatile  oombiuitibto  matten ......  37.3(<l 

Fixed  cartjon  in  the  coke 56.51/  n-m-. -«i.«                                      kq  oa 

Light-grey  aahes _ 3.3(]  ^^^  ^^ 59.80 


Total  Tolatile  matten 40.90 


100.000  100.000 


The  percentage  of  sulphur  in  this  coal  is  0.806. 


ANALYSIS  OP  THE  ASH. 

Silica 1.384 

Alumina  and  ozidee  of  iron  and  manganese 1.380 

Lime ....-.--.-. .... .  — i.....       a  trace. 

Magnesia . ...... ... .. ...... .566 

Sulphuric  acid not  estimated. 

Potash  and  soda traces  not  estimated. 


3.330 


A  good^  pore,  coal,  containing  but  little  sulphar,  and  leaving  only  a 
smaU  proportion  of  ashes. 

No.  820 — ^CoAL.  Labeled  ^Lowest  Coaly  from  the  new  bankSy  22  indies 
thickyjust  opened  by  Dr.  Cox  and  Morris  MeCormck,  a  mile  and  a 
half  above  the  house  of  Dr.  Cox^  and  one  and  a  quarter  miles  from 
the  State  Road,  on  Stale  Road  Fork  of  Beaver  Creekj  Bath  county^ 
Ky.  Underlies  the  conffhmeratey  or  millstone  grit.  The  same  bed  as 
the  Flower  EKU  Bank  on  the  opposite  side  of  the  ridge.  HigUy 
approved  by  blacksmiths.^^  {Obtained  by  Joseph  Lesley,  Jr.) 
A  pure,  shining,  pitch-black,  somewhat  sofl,  coal ;  having  much  fibrous 

coal  between  the  layers.    Over  the  spirit  lamp  it  softens  somewhat,  and 

swells  into  a  moderately  dense  coka   Resembles  the  preceding.   Specific 

gravity  1,288. 

raOZlllATB    AlfALTSIS. 

v^&c;sr«tibi;"o;;i;;;:::::::::::    al.U!  to«  toi.«u  ««« 4i.i4 

Fixed  carbon  in  the  ooke  . . — 

Light 


^.iSh^SrJSi:::::::::^  lioej  Moderately  dense  coke 58.86 


100.000  100.000 


Total  percentage  of  sulphur  is  only  0.672  per  cent 

*  ANALYSIS  or  THE  ASB. 

SiUca .- 1.5^4 

Alumina  and  oxides  of  iron  and  manganese .         1.980 

Lime - a  trace. 

Magnesia .- '313 

Sulphuric  acid not  estimated. 

Potash  and  soda  .••••.•..•....•••.•...•.........••....•••«.>——•— .traces  not  estimated. 

3.187 
11 
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Very  dmilar  to  the  preceding ;  contaimng  more  fibrous  coal  between 
the  layers  than  the  preceding^  and  hence  probably  is  more  hygroscopic 

No.  821 — Coal.    Labeled  ^Cod  from  the  ^Big  Banhy  near  tan-yardy 
on  the  head  waters  of  Indian  Creek,  Bath  county,  Ky.    Bed  two 
feet  nine  inches  thick,  and  described  by  Dr.  Owen,  in  Vol  III,  page 
132,  of  his  Report.^^     {Obtained  by  Joseph  Lesley,  jr.) 

A  moderately  doll,  pitch-black  coal ;  rather  tough  on  the  cross  frac- 
tare^  but  easily  cleaving  into  thin  layers^  which  are  coated  with  fibrous 
coaly  presenting  impressions  of  slender  pointed  leaves,  &c.  Over  the 
spirit  lamp  it  did  not  sofi;en  much,  leaving  a  dense  coke.  Specific  grav- 
ity 1.268. 

raOXIVATE    ANALYSIS. 

Vot"Sr^mVaVtiw^^                                        40:??|  ^oUl  rolatile rnttem....^         42.40 
Fixed  carbon  in  the  coke 63.86|  jj  ^ ^^ ^ 

100.00  100.00 

The  percentage  of  stdphur  in  this  coal  is  2.532. 

Alt ALTSI»  or  THK  A8R. 

Silica 0.484 

Alumina  and  oxides  of  iron  and  manganese . 2.480 

Lime . * ...^ . . . .....  a  trace. 

Magnesia™ - - - ,299 

Sulphuric  acid .235 

Potash .270 

Soda 187 

3JS6 

The  excess  in  the  ash  analysis  may  be  partly  due  to  the  oxidation  of 
sulphuret  of  iron  into  sulphuric  acid  and  peroxide  of  hron.  It  is  probable 
also  that  the  alkalies  are  a  little  over-estimated.  A  considerable  number 
of  analyses  have  been  made  of  coal  ashes^  however,  and  in  every  instance 
notable  quantities  of  alkalies  are  found  in  them,  as  well  as  more  or  less 
of  earthy  phosphates.  The  value  of  coal  ashes  as  manur^  on  heavy 
clay  land  especially,  is  greats  than  is  generally  believed. 

This  coal  resembles  the  two  preceding,  but  contains  much  more  sul- 
phur than  they. 
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BOURBON  COUNTY- 

No.  822 — ^Magnbsian  Limestone.    Ldbded  ^  Loose  slab  on  the  surface 
of  woods  pasturCy  where  the  soil  was  coUededy  at  William  Buckner^s 
farm.  Cane  Ridge^  Bourbon  county^  Kyr     Lower  Silurian  forma- 
tion.    {See  No.  574  of  Chemical  Report^  Volume  III.) 
A  fine-granular,  grey-baff  rock,  with  numerous  pores  filled  with  darker 

buff  material.    Powder  of  a  light  grey-buff  color. 

Dried  at  212^  F.,  the  powdered  rock  lost  0.24  per  cent  of  moisture* 

COMPOfllTIOlf,  DRIXD  AT  212®    T, 

Carbonate  of  lime - —  75.980 — 43.637  lime. 

Carbonate  of  magnesia.. «.  15.595—  7.426  magnema. 

Alumina,  and  oxides  of  iron  and  manganese . 4.660 

Phosphoric  acid...... .. . . — ..  .822 

SQlphuric  acid .427 

Potash .165 

Soda 042 

SiUcious  residuom 2.640 

100.331 
BRACKEN  COUNTY. 

No.  823 — Salt  Water.    "  On  Biff  Bracken  Creek,  Bracken  county^ 

Ky.     {Bottled  up  a  year,  but  not  diminished  by  evaporation.)    Sent 

by  L.  G.  Bradford,  Esq.'' 

The  cork  of  the  bottle  containing  the  water  was  slightly  blackened,  as 
firom  the  presence  of  a  little  salt  of  iron.  No  sediment  in  the  bottla 
Spedfic  grax)ity,  by  areometers^  about  1.014. 

Saline  contents,  about  1.7  per  cent,  having  the  following 

OOMP^SlTIOIf,  Tiz: 

Carbonates  of  lime  and  magnesia,  with  traces  of  oxide  of  iron  and  sulphate  of  Ume.       0.0257 

Chloride  of  sodium,  (oommon  salt) . 1 .1835 

Chloride  of  ealciom 0800 

Chloride  of  magnesium . .. . ..... .3140 

SiUca 0009 

Water  and  loss - 0969 

1.7000 

Too  weak  to  be  profitably  evaporated  for  salt 

No.  824 — Sandstone.    Labeled  ^Mudstone,  on  the  road  from  Dover  to 
Augusta,  Bracken  county,  Ky.    Lower  Silurian  formation'* 
A  grey-buff,  impure,  sandstone,  easily  broken;  imperfectly  and  irr^-* 

ularly  laminated;   with  many  impressions  of  bi-valve  fossil  shells; 

adheres  slightly  to  the  tongue ;  powder  of  a  light  buff  color. 
Dried  at  212""  it  lost  0.80  per  cent  of  moisture. 
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ooMPOcinoif,  nmwD  at  913°  f. 

Siind  and  insoluble  silicates • .....—  88.580 

Alainina»  and  oxides  of  iron  and  manganese . 6.4S0 

Carbonate  of  lime - — - .-  .920 

Magnesia — .899 

Phosphoric  acid...- .  — - _ -— — ,.-— •  .438 

Sulphuric  acid .  .900 

Potash  — 1 .560 

Soda - 166 

Water,  expelled  at  a  red  heat — 1.900 

ieO.193 

Resembles  the  other  specimeDs  of  mudstone  from  the  Lower  Silurian 
formation  which  have  been  analyzed;  as  reported  in  the  preoeding 
volumes  of  these  Reports. 

No.  825 — ^Limestone.  Labeled  ^Encrimtal  Limestone  from  near  Au- 
gusta, Bracken  county,  Ky.,  where  the  virgin  tobacco  soil  was  collect 
ed;  {see  next  number.)  Lower  Silurian  formation.^'* 
A  coarse-granular,  grey  limestone;  on  the  weathered  surfaces  appear- 
ing to  be  almost  entirely  made  up  of  small  entrochites,  with  a  few  fi:ag- 
ments  of  Chcetetes  lycoperdon,  4*a 
Dried  at  212%  it  gave  up  0.3Q  per  cent  of  moisture. 

OOHPOSmON,  OUKD   AT  9l9°   F. 

Carbonate  of  lime 91 .040— 51 .084  lime 

Carbonate  of  maenesia. .. - . 3.678 

Alumina  and  oxides  of  iron  and  manganese 1.660 

Phosphodc  add .-  .189 

Sulphuric  acid . .,, -.. .2^ 

Potash .200 

Soda . .148 

Silicious  residuum ....  9.880 

100.057 

No.  826— Soil.    Labeled  ""  Virgin  Tobacco  Soil;  hiOsidey  north  ex- 
posurcj  near  Augusta^  Bracken  county^  Ky^  on  Mr.  L.  J.  Bradford" § 
Umd.''     (Obtained  by  Dr.  Owen.)     Lower  Silurian  formation. 
Air-dried  soil  of  a  light  umber  color. 

No.  827 — Soil.    Labeled  ^  Sub-soil^  from  the  hillside,  where  the  mrgin 
tobacco  soil  was  collected,  near  Augusta,  Bracken  county,  Ky^ 
Dried  s(m1  of  a  light  dirty-buff  color. 

No.  828 — Soil.    Labeled  ^Soil  of  Tobacco  Land,  exhausted  by  succes- 
sive crops,  from  the  farm  of  Col.  L.  J.  Bradford,  near  Locust  Creek, 
Bracken  county,  Ky.    {Sent  by  Col  Bradford.'') 
Diied  soil  of  a  dirty-buff  color,  intennecUate  In  shade  to  ttie  two  pve- 


QHBftUCAL  BEPOBT  OF  OBOLOOICAL  SURYSr. 


85 


oecBng  soils.    A  few  fi»gmentB  ai  b€&,  elatey,  ferru^nous  safidstone 
were  dfted  out  of  it 

One  thousand  gndns  of  each  of  these  tobacco  soils^  thoroughly  air- 
dried,  were  digested  for  a  month,  severally,  in  water  charged  with  car- 
bonic adR  under  pressure.  The  quantity  and  composition  of  the  soluble 
matters  extracted  from  each  by  this  process^  are  shown  in  the  following 
table. 


No.  826. 
Virgin  soil. 

No.  827. 
Sub-toil. 

No.  828. 

Exhausted 

■oil. 

Orcnnic  and  volatile  matterB........ ........... - 

2.250 

1.063 

5.420 

.649 

.061 

.104 

trace. 

.314 

0.470 
.130 
.447 
.133 
.040 
.048 
.037 
.149 

0.58S 

Alumina  and  oiidet  of  iron  and  mutgume  and  pfaoaphates. 
Carbonate  of  lime  ...^ 

.147 
1.573 

Magnesia 

.591 

Sulohuric  acid....^. ...........•....  —  .-....— ...«•.— 

.073 

Potash 

siiica'iimiiiirrmniiiirii — i 

.071 
.011 
.147 

.135 

-—-•--•—  --  - 

Wat«T  extfmci.  Med  at  213^  F..  fciaiu)  -.—.—.——- 

9.861 

1.454 

3.339 

The  composition  of  these  soils^  dried  at  400^  F.,  is  as  follows : 


Organic  and  rolatile  matters . 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese  .. 

Phosphoric  acid 

Sulphuric  add...... .... .... 

Potash 

Soda 


Sand  and  insoluble  silicates. 
Loss 


ToUl 

Moisture,  expelled  at  400^  F. . 


No.  826. 

No.  827 

No.  828. 
Exhausted 

Virgin  sofl. 

Sub-soil. 

soiL 

7.981 

4.853 

5.489 

6.645 

3.680 

4.080 

6.825 

5.540 

3.215 

1.5b6 

.396 

.471 

1.354 

.844 

.762 

.296 

.146 

.196 

.342 

.179 

.260 

.110 

.031 

.049 

.758 

.458 

.265 

.047 

not  estimM 

.029 

72.920 

83.310 

85.300 

1.136 

.563 

100.000 

100.000 

100.109 

6.975 

2.950 

2.525 

On  comparing  this  ^exhausted"  soil  with  the  virgin  soil  of  the  same 
locality^  some  marked  points  of  ^difference  may  be  observed  between 
ihem.  In  the  first  place,  the  quantity  of  watery  extract^  dissolved  out 
of  the  soils  by  digestion  in  water  charged  with  carbonic  acid,  is  greatly 
larg^  firom  the  virgin  soil  than  firom  the  ^exhausted  soil;^  bttog 
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9.861  grains  from  the  tiiousand;  equal  to  twenty-nine  tbonsand  five 
hundred  and  eighty-three  pounds  (29,583  lbs.)  to  the  acre  in  the  former 
case ;  calculating  the  weight  of  the  soil  on  an  acre  of  ground,  to  the  depth 
of  one  foot,  as  equal  to  three  millions  of  pounds  (3,000,000  lbs. ;) 
whilst  fix>m  the  latter  soil  it  is  only  3.333  grains  to  the  thousand  of  soil ; 
equal  to  nine  hundred  and  ninety-nine  pounds  (9,999  lbs.)  to  the  acre. 
In  this  watery  extract,  dissolved  by  the  carbonated  water  from  the  soil, 
we  find,  moreover,  that  the  potash  and  lime^  as  well  as  the  organic  mat* 
ters,  are  greatly  reduced  in  that  from  the  exhausted  soil,  as  compared 
with  that  from  the  virgin  soil. 

The  same  reduction,  in  the  proportions  of  the  essential  ingredients  of 
the  soil,  may  be  observed  in  the  general  analyses  of  these  two  samples. 
The  organic  matter Sy  the  limey  the  magnesia^  the  phosphoric  and  sulphuric 
addSy  the  potashy  and  soday  are  all  greatly  reduced  in  quantify  in  the 
*^  exhausted  "  soil,  as  compared  with  that  which  has  not  been  cultivated. 
We  may  sum  up  these  differences,  as  calculated  for  one  foot  depth  of  soil 
on  an  acre,  taking  the  weight  of  this  quantity  at  three  millions  of  pounds 
avoirdupois,  as  follows : 


Organic  and  volatile  matters 

Carbonate  of  lime. 

Magnesia . . . — ... 

Phosphoric  acid . 

Sulphuric  acid 

Potash 

Soda 

Extract,  dissolved  by  carbonated  water 


In  virgin  soil. 
Pounds. 


239,430 
47,560 
40,630 
10,260 

3,300 
22,740 

1,410 
29,583 


In  exhausted  soil. 
Pounds. 


164,670 

14,130 

22,860 

7,800 

1,260 

7,950 

870 

9,999 


Difference. 
Pounds. 


74,760 

33,450 

17,760 

2,460 

2,040 

4,790 

540 

19,584 


During  the  progress  of  this  survey  analyses  were  made  of  the  ashes 
of  thirty  different  specimens  of  tobacco,  with  the  object  of  ascertaining 
the  nature  of  the  exhausting  action  of  this  crop  upon  the  soil,  as  well  as 
the  influence  of  the  soil  upon  the  quality  of  the  tobacco  grown  on  ii^ 
&c.  A  full  detail  of  the  results  will  be  found  in  the  appendix  to  this 
Report  It  will  be  seen,  on  examination,  that  the  tobacco  plant  with- 
draws a  large  quantity  of  mineral  matter  from  the  soil,  and  especially 
more  potash  and  lime  than  any  other  ingredients.  Probably  no  vegeta- 
ble exceeds  it  in  this  respect  It  is  a  plant  which  also  requires  a  very 
large  proportion  of  nitrogen. 
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Taking  tbe  ayerage  of  the  analyses  of  the  Mason  county  and  Bracken 
county  tobacco  exunined,  as  given  in  the  appendix;  we  find  the  follow- 
ing results  as  to  the  composition  of  the  ashes;  representing  the  mineral 
ingredients  of  the  plant,  which  are  necessarily  withdrawn  by  it  firom  the 
soil. 

l%e  table  shows  the  quantities  contained  in  one  hundred  parts  of  the 
ur-dried  tobacco  leaf,  viz: 

Potash — 6-23 

Soda - — .51 

Lime— - - - -  5.10 

Magnesia . .65 

Oxides  of  iron  and  manganese . ....  .05 

Phosphoric  acid ..._ . .61 

Sulphuric  acid ... .63 

Chlorine — - .-  .08 

Silica .44 

Carbonic  acid  and  loss . . . 4.90 

Ash,  in  100  parts  of  air-dried  leaf 18.20  parts. 

Or  a  litUe  more  than  eighteen  per  cent  of  ash,  or  mineral  material,  in 
the  dried  tobacco  leaf. 

Taking  the  average  crop  of  tobacco  at  one  thousand  pounds,  and  add- 
ing one  third  more  for  the  stalks,  &c.,  removed  firom  tbe  land,  tbe  quanti- 
ties of  the  essential  mineral  ingredients  of  the  soil  removed  firom  the 
acre^  in  one  year,  by  this  crop  may,  be  represented  as  follows : 

Pounds. 

Potash- 69.73 

Soda .- 6.80 

Lime 68.00  equal  to  131.17  pounds  caibonate  of  lime. 

Magnesia •- 8.67 

Phosphoric  acid... ..... 8.13 

Sulphuric  acid 8.40 

Chlorine. .• 1  .•€ 

SiUca 5.86 

It  may  be  interesting  to  compare,  in  this  place,  the  quantities  of  these 
essential  mineral  substances  taken  firom  the  ground  in  average  crops  of 
wheat,  Indian  com,  and  tobacco,  as  based  on  the  analyses  of  the  ashes 
of  these  grains  to  be  found  also  in  the  appendix  to  this  Report 

Taking  the  average  wheat  crop  at  twenty  bushels  of  60  pounds  to 
the  acre;  the  average  com  crop  at  fifty  bushels  of  56  pounds,  and  the 
above  datum  of  the  tobacco  crop,  we  have  the  following  results ;  disre- 
g^ding  the  straw,  stalks,  cobs,  &c.,  &c.: 
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PoCuk 

Soda- -  — - 

Lime . . — 

Magnesia 

Phosphoric  acid. 
Su'phuric  acid.. 

Chlorine 

Silica 


Inawheatcropof 
20  bushels. 

Pounds. 


In  a  com  crop  of 
50  bushels. 

Pounds. 


5.45 

.13 

1.63 

2.43 

9.12 

.06 

.35 

.41 


8.06 

6.22 

.22 

3.61 

11.85 

not  estimated. 

2Wt  estimated. 

.71 


In  a  tobacco  crop 
of  1000  lbs. 

Pounds. 


69.73 
6.80 
*68.0O 
8.67 
8.13 
8.40 
1.06 
5.86 


*  Elqual  to  more  than  121  pounds  of  carbonate  #/  lime  or  Htneslmie. 

The  above  table  is  very  instructive  as  to  the  peculiar  exhausUng  action 
of  the  tobacco  crop.  It  will  be  seen,  that  not  only  does  it  require  much 
more  of  all  the  essential  mineral  ingredients  of  the  soil  than  the  grain 
crops,  but  that  the  tobacco  is  especially  9k  potash  and  lime  plant,  robbing 
tlie  soil  of  these  materials  with  very  great  rapidity,  and  taking  up  about 
as  much  of  one  of  these  substances  as  of  the  other. 

But  when  we  ascertain  the  number  of  years  which  would  be  required 
to  reduce  the  valuable  ingredients  of  the  virgin  soil,  described  above^  to 
the  quantities  found  in  the  ^  exhausted ''  soil,  by  the  annual  removal  of 
an  average  tobacco  crop,  we  find,  thai  if  these  two  soils  were  originally 
dike  in  composition,  which  is  probable,  some  other  causes  have  been  in 
operation,  during  the  cultivation  of  the  soil,  to  aid  in  its  deterioration. 
For  it  would  have  taken  nearly  seventy  years  to  reducQ  ^potash,  and 
about  two  hundred  and  seventy-six  years  to  reduce  the  carbonate  of 
lime,  fippm  the  quantities  contained  in  the  virgin  soil  to  those  existing  in 
the  "exhausted  "  soil. 

I  venture  to  assert  that,  in  all  cases  where  hoed  crops  have  been  cul- 
tivated, the  deterioration  of  the  soil  takes  place  more  rapidly  than  can  be 
accounted  for  in  the  v^etable  products  removed  from  the  land ;  and 
especially^  when,  as  is  the  case  with  the  tobacco,  large  spaces  between  the 
plants  are  kept  clean  of  v^table  growth  during  the  growing  season. 
Because  the  atmospheric  water  filtering  through  the  land,  and  the  active 
agents,  heat^  light,  and  oxygen,  are  continually  decomposing  and  carry- 
ing away  more  or  less  of  its  essential  ingredients.  If  the  land  is  well 
drained,  or  on  a  slope^  this  action  is  accelerated ;  but  if  its  sur&ce  is  cov- 
ered with  growing  vegetables  of  any  kind,  these  are  constantly  absorbing 
the  water  firom  the  depths  of  the  soil  with  its  dissolved  materials,  em- 
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ploying  these  materials  in  the  formation  of  their  tissues,  and  finally,  when 
they  decay,  leaving  them  to  enrich  the  surface  of  the  ground.  Hence 
land  constantly  covered  with  weeds  or  grass  tends  to  become  richer  on 
the  sur&ce,  whilst  similar  soil,  kept  perfectly  clear  of  all  v^etable  growth, 
and  subject  to  the  atmospheric  agencies,  must  give  to  the  rain  water  which 
flows  through  it^  more  and  more  of  ite  valuable  soluble  ingredients,  and 
undergo  great  loss  of  organic  matters,  &c.,  by  decomposition. 

But  the  reason  why  the  ^  exhausted'"  soil  Med  any  longer  to  produce 
profitable  crops  of  tobacco,  is  not  because  it  did  not  contain  potash^  limey 
maffnesioj  &c.,  &c.,  &c.  It  will  be  seen,  on  the  contrary,  that  it  still 
retains  enough  of  all  these  essential  ingredients  to  constitute  it  a  pretty 
good  soil.  Doubtless,  it  would  produce  good  crops  of  wheat,  com,  grass, 
&c.,  &c.  The  tobacco  plant  requires  much  nitrogen  in  its  composition, 
and,  possibly,  enough  of  this  was  not  furnished  in  a  given  time  for  its 
wants;  it  requires  a  considerable  amount  of  sulphuric  acid  also;  but 
especially,  it  requires  a  large  quantity  of  dissolved  materials  from  the 
soil  within  a  short  space  of  timcy  so  that  a  large  amount  of  the  essen* 
tial  ingredients  of  the  soil  must  be  m  a  soluble  condiiiony  or,  in  an  imme- 
diately available  state,  to  enable  it  to  grow  with  vigor. 

In  this  ^exhausted"  tobacco  soil,  the  same  thing  has  occurred  as  fre- 
quentiy  takes  place  with  other  crops ;  with  clover,  for  instance;  which, 
after  having  grown  with  great  vigor  for  a  few  years  ceases  to  do  well  on 
the  same  land,  which  is  hence  said  to  be  ^^ clover  sick;"  although  the 
land  is  &i  fix)m  being  exhausted,  as  is  shown  by  the  &ct  that  other  crops 
are  produced  on  it  in  great  abundance^ 

Clover,  like  tobacco,  withdraws  a  large  amount  of  potash^  Ume,  &c., 
&C.,  firom  the  soil.  Glover  hay,  according  to  Dr.  Emmons,  gives  5.56 
per  cent,  of  ash  ;*  which  is  of  such  a  composition  that  a  ton  of  the  clover 
hay  takes  firom  the  soil  in  which  it  has  been  grown,  the  following  quanti- 
ties of  its  essential  ingredients: 

Pounds. 

Potitfh - - 32.1S3 

Soda 18.394 

Carbonate  of  Umo 38.378 

Mftgnesia 4.870 

Phosphatefl 25.544 

Sulphuric  add .625 

Chlorine 2.288 

SUica 1.054 

•  Naturnl  History  of  New  York,  Ayrieukmv,  pari  V,  page  86. 
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Clover,  like  tobacco,  or  any  other  quick  growing  plant,  consumes  very 
rapidly  the  soluble  or  immediately  availahle  portion  of  the  soil.  Clover 
may  be  made  to  exhaust  the  soil,  by  cutting  and  taking  it  off  the  land 
in  large  hay  crops ;  or  it  may  be  made  to  enrich  its  surfece  by  grazing 
it  down  by  hogs  or  cattie;  when  the  salts  are  mainly  restored  to  the  soil 
in  the  excretions  of  the  animals;  or  by  plowing  it  under  as  a  green 
manure.  At  all  events,  the  large  roots  of  this  plant  are  always  left  to 
decay  in  the  soil,  and  tend  greatly  to  enrich  the  sur&ce  and  increase  its 
quantity  of  soluble  nutritious  matters;  whilst  in  the  case  of  the  tobacco 
crop,  the  whole  plant  is  removed,  and  the  soluble  portion  of  the  soil  is 
thus  rapidly  diminished.  Clover,  grazed  and  plowed  in,  may  be  advan- 
tageously employed,  in  rotation  with  the  tobacco  crop,  to  sustain  the  fer- 
tility of  the  soil,  and  special  manures,  as  lime,  plaster  of  pans,  wood 
ashes,  bone  dust,  or  super  phosphate  of  lime,  with  guano  or  other  animal 
manures  intended  to  benefit  the  tobacco  crop,  might  v^  well  be  applied 
to  the  previous  clover  crop. 

It  has  been  proposed  to  restore  the  fertility  of  tobacco  soil  by  giving 
it  top-dressings  of  nitre  (nitrate  of  potash;)  but  this,  as  might  have 
been  expected,  has  not  been  found  effectual  in  practice.  By  studying 
the  composition  of  the  ashes  of  tobacco,  we  learn  that  Umej  sulphuric 
acidy  and  other  mineral  ingredients,  are  necessary  to  this  plant  as  well  as 
potash ;  and  common  sense  tells  us  that  an  occasional  supply  is  not 
sufficient,  but  that  it  is  necessary  to  furnish  the  nutritive  materials  to  ike 
plant  regularly  and  constantly  during  the  growing  season.  A  compost, 
rich'in  potash,  lirne,  7nagnesia,  phosphates,  sulphates^  chlorides,  and  soluble 
silica,  with  decomposing  organic  ^natters,  and  ammonia  salts,  or  other 
nitrogenous  compounds,  would,  theoretically,  supply  to  the  tobacco  plant 
all  that  is  necessary  to  its  growth  Such  a  mixture  is  contained  in  good 
guano,  (except  that  guano  is  deficient  in  potash,)  and  in  the  urine  and 
foeces  of  animals,  in  good  barn-yard  manure ;  but  it  is  found  that  iiie 
direct  application  of  such  manures  is  liable  to  injure  the  flavor  of  the 
tobacco,  although  they  may  cause  a  heavy  growth.  There  is  no  doubt 
that  this  inconvenience  may  be  averted  by  applying  them  to  the  previous 
crop,  as  clover,  in  rotation  with  the  tobacco.  Regular  irrigation  with  a 
weak  watery  solution,  or  mixture,  of  these  materials;  especially  to  the 
young  plants ;  applied  to  the  soil  only  and  not  to  the  plants,  according 
to  tiie  Flemish  practice,  would  be  the  next  most  efiectoial  mode  of  supply* 
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ing  them,  and  would  cause  a  strong  growth  of  the  tobacco,  as  well  as 
maintain  the  productiveness  of  the  land.  But  this  mode  is  not  likely  to 
be  employed  in  this  region  at  the  present  tima  It  is  the  practice  with 
some  tobacco-growers  to  manure  the  hill  in  which  the  plant  is  grown  by 
throwing  in  a  handful  of  wheat  bran,  which  by  its  speedy  decomposition 
furnishes  much  ntrtritive  mineral  matter,  in  a  soluble  condition. 

The  stalks  and  roots  of  the  tobacco  should  in  all  cases  be  allowed  to 
decay  on  the  land  which  produced  them,  or  in  compost  heaps,  to  furnish 
it  with  manure;  or,  if  burnt,  tlie  ashes,  which  contain  the  valuable  min- 
eral elements,  should  be  restored  to  the  soil  at  the  proper  season. 

On  examining  Table  VIIj  &c.,  of  the  tobacco  ash  analyses,  in  the  appen- 
dix, it  will  be  seen  that,  in  the  Mason  and  Bracken  county  tobacco,  gen- 
erally, there  is  a  deficiency  of  chlorine^  as  compared  with  the  Havana 
and  Florida  tobacco.  It  might  be  well  for  some  intelligent  cultivators  to 
experiment,  by  irrigation  with  weak  solutions  of  chlorides;  especially 
chloride  of  ammonium  (common  sal  ammoniac)  and  the  chlorides  of  poU 
asshimy  sodium^  magnesium^  and  calcinmy  (common  salt,  &c.,  &c.)  Tobac- 
co raised,  in  this  r^on,  dnectly  from  the  best  imported  Havana  seed, 
although  like  its  parent  plant  at  first,  soon  loses  its  flavor  and  increases 
in  size.  Whether  this  deterioration  is  owing  to  the  properties  of  the  soil ; 
to  distance  from  the  sea,  the  air  over  which  always  contains  marked 
traces  of  chlorine,  iodine,  and  bromine,  or  to  other  atmospheric  or  cli- 
matic conditions,  might  perhaps  be  ascertained  by  careful  and  judicious 
experiment. 

Under  the  head  of  Mason  County,  in  this  volume,  may  be  found  the 
analyses  of  other  tobacco  soils ;  and  in  the  appendix  are  recorded  the 
results  of  the  analyses  of  the  ashes  of  thirty  diflFerenC  samples  of  tobacco 
firom  various  parts  of  the  State,  and  firom  Florida  and  Cuba,  as  well  as 
an  abstract  of  some  analyses  of  the  ashes  of  the  tobacco  leaf  and  stalk 
of  Massachusetts  and  Maryland,  made  by  Chas.  T.  Jackeon,  M.  D. 

No.  82  9 — Soil.     Labeled  "  Soil  from  Dr.  J.  P.  Bradford's  grape  farm 
near  Augusta^  Bracken  county y  Ky.     Lower  Silurian  formation.^^ 
Dried  soil  of  a  dirty-buff  color. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  d^\xi  four  and  a  third  grains 
of  iolubh  extract  J  dried  at  212°  F.,  which  had  the  following 
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cx>iiF08rnoif  I  yvl  : 

Organic  and  rolatile  matten .. 0.700 

Al umina  and  oxides  of  iron  and  manganese  and  phosphates ..^  . 280 

Carbonate  of  lime  .. 2.110 

Magnesia . .190 

Sulphuric  acid — . .^28 

Potash.- - , 063 

Soda .011 

Silica - ^ 200 

Water  and  loss  .-., , , , .078 


4.330  graim. 

The  ur-dried  soil  lost  3.675  per  cent  of  moisturey  at  400""  R,  dried 
at  which  temperature  it  has  the  following 

COMPOSITION,  YIZ: 

Organic  and  volatile  matters • 7.419 

Alumina — •• 5.990 

Oxide  of  iron  — — - 6.975 

Carbonate  of  lime - .871 

Magnesia , -.  1.623 

Brown  oxide  of  manganese :. .260 

Fhosphorioacid... .—— — .289 

Sulphuric  acid  — - .033 

Potash 1.164 

Soda 058 

Sand  and  insoluble  silicates 74.895 

Loss 430 

100.000 

A  soil  remarkably  rich  in  potash^  well  adapted  to  the  culture  of  the 
grapa  From  its  very  small  proportion  of  sulphuric  acid^  it  is  probable 
its  productiveness  may  be  increased  by  top-dressing  of  plaster  of  paris. 
In  the  appendix  to  this  Report  will  be  found  some  analyses  which  we  have 
made  of  the  Catawba  and  Herbemont  wine  of  this  region ;  with  remarks 
on  the  influence  of  wine  culture  on  the  fertility  of  the  soil,  &c. 
No.  830 — Soil.    Labded  ''Clay  in  which  Indian  hones  are  found  ai 

Auffusta,  Bracken  country  Ky.    Lower  Silurian  formaHon^^ 

The  dried  sub-soil  or  under-clay  is  of  a  light  chocolate  color,  and  was 
found  to  contain  a  few*  fragments  of  decayed  bones,  which  were  sifted  out 
before  proceeding  to  the  analysis. 

One  thousand  grains  of  the  idr-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  (hree  and  a  half 
graine  of  drab  colored  extract^  dried  at  212^  F.,  which  had  the  Mow* 
ing 
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ooMPonnoii,  ytt  i 

Organic  and  ToUtUe  matlerB.. ..... -         0.900 

Alumina  and  oxidei  of  iron  and  manganase  and  plioq>hates .  .350 

Carbonate  of  lime 3.S30 

Magnesia . . . . -449 

Sulphuric  acid- .028 

Potash _ - 183 

Soda _ _  .068 

Silica- 346 

_ 017 


3.670  grains. 

The  air-dried  soil  lost  1.635  per  cent  of  moisture,  at  400^  F^  and 
thus  dried,  had  the  following 

cx>MroeiTioN. 

Organic  and  rolatile  mattert 3.407 

Alumina . . . 3.360 

Oxide  of  iron 4.095 

Carbonate  of  lime . .495 

Magnesia.... ..-..-,. .— — — .693 

Brown  oxide  of  manganese .— .145 

Phosphoric  acid ......— .385 

Sulphuric  acid .045 

Potash - .319 

Soda _ 039 

Sand  and  insoluble  silicates —        86.970 

Loss 387 

100.000 

The  phosphates  of  the  bones  do  not  seem  to  have  been  difihsed,  in  any 
marked  manner,  through  this  sub-soil. 

No.   831 — Soil.     Labeled  ^  Virgin  Soil;  James  DunnivairCs  land. 

Growth  small  white    oak.      Lower  Silurian  formaiion,  Bracken 

county,  Ky^ 

Dried  soil  of  a  chocolate-grey  color.    Some  fiagmrats  of  soft  ferru* 
ginous  sandstone  were  sifted  out  of  it 

No.  832 — Soil.  Labeled  ^SoU  from  an  old  field,  sixty  years  in  culti- 
vation; James  Dunnivan^s  farm,  adjoining  {he preceding,^  ^c^  ^c 
Dried  soil  of  a  slightly  darker  color  than  the  preceding;  containing 

some  fiagments  of  soft^  ferruginous  sandstone. 

One  thousand  grains  of  each  of  these  soils^  thoroughly  air-dried,  were 

digested,  severally,  for  a  month  in  water  charged  with  carbomc  acid. 

The  amount  of  sohiile  materuds  extracted  is  as  follows : 
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Organic  and  volatile  matters ...-i. 

Alumina  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia - 

Sulphuric  acid . 

Potash- 

8oda - - 

Silica-.- _ 

Loss . 

Watery  extract,  dried  at  212®  F.,  (grains,) 


No.  831. 


Virgin  soil. 


0.666 
.150 
.530 
.166 
.037 
.067 
.029 
.197 
.175 


2.017 


No.  ^32. 


Old  field  soil. 


0.283 
.047 
.680 
.096 
.022 
.052 
not  estimated. 
♦  .081 
.129 


1.390 


The  composition  of  these  soils,  dried  at  400°  R,  is  as  follows : 


Organic  and  volatile  nutters . 

Alumina . . 

Oxide  of  iron . 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese .. 

Phosphoric  acid 

Sulphuric  acid 

Potash - 

Soda 

Sand  and  insoluble  silicates  . 
Loss * 

Total 

Moisture,  expelled  at  400^  F. 


No.  831.         No.  832. 


Virgin  soil.    Old  field  soil. 


5.931 

4.115 

3.435 

.170 

.836 

not  estimated. 

.254 
not  estimated. 
.  .190 
034 
84.695 
.340 


100.000 


2.200 


3.798 

3.465 

3.210 

.220 

.869 


.227 


.237 

080 

87.070 


100.000 


2.525 


These  soils  show  one  of  the  few  exceptions  which  we  have  found  to 
the  rule,  that  the  long  cultivated  soil  contains  less  of  the  essential  ele- 
ments of  vegetable  composition,  than  the  virgin  soil  of  the  same  locality. 
To  what  cause  this  apparent  anomaly  is  to  be  attributed,  we  do  not 
know,  in  the  absence  of  any  of  the  sub-soil,  which  did  not  come  to  hand. 

BREATHITT  COUNTY. 

No.  833 — Saline  Incrustation,  on  Sandstone,  called  ^mtre^^  where 
found;  moutk  of  Troublesome  Creek.  Brought  by  Messrs.  Dotonie 
and  Lesquereux. 

This  wai  found  to  be  gypsum,  or  sulphate  of  lime. 
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No.  834 — Coal.    Lahded  "  Cannel  Coal,  Bound  BoUom,  Quicksand 

Creek;  three  or  four  miles  from  Jaeksouy  Breathitt  county^  Ky. 

Whole  thickness  of  the  bed  thirty-seven  inches;  the  lower  twenty-one 

inches  being  cannd  coal.^^ 

A  dull  black  coal,  cleaving  in  layers,  with  a  satiny  lustre  on  the  cross- 
firactura  No  fibrous  coal  between  the  layers,  and  no  appearance  of 
pyrites.  Does  not  soil  the  fingers.  Resembles  Haddock's  cannel  coal,* 
but  contains  more  ash.    Specific  gravity  1.278. 

Over  the  spirit  lamp,  it  gave  out  much  flame ;  does  not  soften  much 
nor  agglutinate,  leaving  a  dense  coke. 

PEOZIMATE  ANALYSIS. 

v^!^rc^mbj;t?biVm;i^"::::::::::::::    ^fi  toui  touui.  ma«.„    44.70 

Fixed  carbon  in  the  coke 39. 

Light-grey  ashes ................ 15. 


Fixed  carbon  io  the  coke 39.90|  jj^^  ^^^ ^ 


100.00  100.00 


The  percentage  of  sulphur  in  this  coal  is  0.452. 


COMPOeiTION  OF  THE  ASH  : 

Silica 11.584 

Alamina,  and  oxides  of  iron  and  manganese S  .980 

Lime 215 

Mngnesia 240 

Phosphoric  acid -.       a  trace. 

Sulphuric  acid . . . .100 

Potash  and  soda  and  loss -  '281 


15.400 


To  test  the  oil-producing  power  of  this  coal,  one  thousand  grains  were 
submitted  to  distillation ;  the  heat  being  gradually  raised  to  a  dull  red 
beat^  and  the  products  collected  in  a  train  of  three  tubulated  receivers, 
with  a  bell-glass  to  collect  the  gas;  and  the  following  results  were 
obtfdned: 

120.30  grain83s860  cubic  inches  of  prettj  good  gas. 
273.00  grains  of  moderately  thick  crude  oil. 
30  00  grains  of  ammoniacal  water. 
576.70  grainsof  cellular  coke 


1000.00 


It  does  not  differ  much  firom  Haddock's  coal  in  the  production  of  oil, 
but  yields  a  greater  measure  of  ga&  (See  Vol.  II,  p.  217,  of  these 
Reports.) 

•8m  Vol.  1,  pftg«  354.  of  thiM  lUportf. 
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No.  835 — Coal.    ^Cannd  Coal  from  Mr.  South' b  cod  hanky  {three  feet 
thicky)  nearJacksony  Breathitt  county^  -Ky."     {Brought  from  Frank- 
fort by  John  0,  Mason,  Esq.) 
Resembles  Haddock's  cannel  coal.    A  tough,  pure,  dull-black  cannd 

coal.    No  fibrous  coal  between  the  irregular  layers.    PresentiDg  an 

approximation  to  the  bird'sroye  structure  in  some  pieces.    Spectfic 

gravity  1.219. 

Over  the  spirit  lamp  it  bums  with  much  flame;  swells  a  little,  and 

leaves  a  dense  coke. 

rROXIMATE  ANALTfllfl. 

vl'Srcimbi^tibiVm;!^™:-:::::::::::::     ^f^  TouiToia«io».tte»...    st.m 

Fixed  carbon  in  the  coke 3ti .  10(  n«««i»  /w>v*  As.  m 

Light-purpliflh-grey  ashes 4.90^  ^'^^^^ ^'^ 

100.00  100.00 

The  percentage  of  sulphur  was  found  to  be  1.513. 

COMPOSITION  OF  THK  ASH. 

Silica 1.524 

Alumina,  and  oxides  of  iron  and  manganese . 1.9^ 

Lime - — — .--.. .417 

Magnesia .199 

Phosphoric  acid. . trace. 

Sulphuric  acid . .240 

Potash .336 

Soda 142 

Loss 062 


4.900 


Submitted  to  destructive  distillation,  fcr  the  estimation  of  its  oil^ro- 
producmg  power,  the  foUowii^  results  were  obtained,  viz : 

Ilf  THS  1000  OKAINS. 

Pretty  good  gas,  and  loss . •  134  gTUii8=675  cubic  inches. 

Moderately  thick  crude  oil - 364     " 

Ammoniacal  water . ...... 36     ■' 

Dense,  porous  coke .• 466     " 


1000 

In  round  numbers,  it  yields  about  one  third  of  its  wdght  of  crude  oily 
besides  a  considerable  quantity  of  good  illuminating  gas.  The  coke 
which  is  left  will  prove  an  admirable  fuel.  No  doubt  it  could  be  profita- 
bly worked  for  coal  oil,  of  which  it  yields  fiiUy  as  much  as  the  Breckin- 
ridge coal.  As  this  coal  does  not  contain  large  percentages  of  sulphur 
and  ashy  the  gas  firom  it  might  be  easily  purified  for  iUuminating  pur- 
poses, and  the  coke  could  be  doubtiess  employed  for  foundry  purposes. 
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BRECKmRIDGE  COUNTY. 

No.  836 — Sandstone.    Labeled  ''White  Sandstone.    Out  of  the  Breck- 
inridge Coal  Companies  Railroad^  Breckinridge  county^  Kyr 
A  very  friable  sandstone ;  easily  crushed  in  the  fingers  into  small 

clear  grains  of  sand,  with  a  few  minute  dark-colored  specks  and  small 

scales  of  mica.    Appears  to  have  no  cement  to  hold  the  grains  of  sand 

together. 

Dried  at  212°  it  lost  0.01  per  cent  of  moisture.     Heated  to  redness, 

it  lost  0.50  per  cent  of  water  more. 

COMPOSITION,  DIIBD   AT  212^    P. 

Sand  and  insoluble  silicates — - 98.340 

Alumina  and  oxides  of  iron  and  manganese • . .5B0 

Lime . .. — . .-  a  trace. 

Magnesia  — - 266 

Phosphoric  acid .— - — «  a  trace. 

Sulphuric  acid . . ... ... .043 

Potash \  .    ^^ 

Soda \  *"<^««- 

Water  and  loss 779 

100.000 

A  sandstone  pure  enough  to  be  employed  in  the  manu&cture  of  white 
glass.    It  would  be  quite  refractory  in  the  fire  also. 

Another  specimen  was  sent  to  the  laboratory  labeled  ^  White  Sand- 
stancy  Tar  SpringSj  Breckinridge  county,  base  of  coal  measureSy^  which 
seems  to  be  identical  with  this. 

No.  837 — Soil.  Labeled  '^Disintegrated  Limestone^  forty  feet  heloto  the 
base  of  the  millstone  griiy  near  the  head  of  Sinking  Creeky  Breckin- 
ridge county,  Ky.  No  plant  or  tree,  nor  even  inoss,  grows  where  this 
rock  furnishes  any  considerable  portion  of  the  soil.  Growth,  on  the 
top  of  the  sandstone,  black  jack,  and  white  and  red  oak;  on  the  face 
of  the  limestone,  post,  and  white  oak  and  black  jack  and  a  coarse 
grass.^^  {Sent  by  Mr.  S.  S.  Lyon.) 
This  dried  soil  or  powder  is  of  a  greenish-grey  color. 
One  thousand  grsdns^  idr-dried,  were  digested  for  a  month  in  water 

charged  with  carbonic  acid^  to  which  it  gave  up  more  than  seven  grains 

of  soluble  extract,  of  a  whiteishrgrey  color,  dried  at  212°  F.,  the  composi* 

Hon  of  which  was  found  to  be  as  follows,  viz : 
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Organic  and  rolatile  matters . 0.417 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .064 

Carbonate  of  lime-— - - 6.297 

Magnesia — .0b8 

Sulphuric  acid ~ not  estimated. 

Potash..  - 032 

Soda - _ 028 

Bilica 089 

7.015  grains. 

The  air-dried  powder  lost  6.25  per  cent  of  moisture  at  the  tempera- 
ture of  400°  F.     Thus  dried,  it«  composition  is  as  follows,  yiz : 

Organic  and  rolatile  matters  _ •— -. 1.839 

Alumina,  and  oxides  of  iron  and  manganese 2.510 

Carbonate  of  lime - 60.050 

Carbonate  of  magnesia -_ _ .101 

Phosphoric  acid - > .030 

Sulphuric  acid .084 

Potash .217 

Soda .061 

Sand  and  insoluble  silicates . 34.580 

Loss 528 

100.000 

The  principal  peculiarities  in  chemical  composition,  presented  by  the 
analysis  of  this  disintegrated  limestone,  are  the  very  large  proportion  of 
carbonate  of  lime  and  the  small  amount  of  phosphoric  acid  present; 
with  quite  a  moderate  quantity  of  organic  and  volatile  matters.  The 
carbonated  water  dissolyes  a  large  quantity  of  the  carbonate  of  lime, 
causing  the  soluble  extract  to  appear  proportionately  great 

This  very  large  amount  of  carbonate  of  lime  and  paucity  of  phoS' 
phoric  acid  appear  to  be  unfavorable  to  vegetable  life ;  whilst  the  peculiar 
physical  condition  of  this  soil  contributes  to  prevent  the  healthy  growth 
of  vegetables  upon  it  Some  remarks  by  Dr.  Owen  on  a  soil  of  this  char- 
acter, in  Vol.  I,  pages  81  and  82,  wotld  seem  to  apply  well  m  this 
instance  also. 

The  rock  next  described  is  the  limestone  from  whence  it  is  derived. 

No.  838 — ^Limestone.     Labeled  "  Grey  Sandy  Limestone^  fr(m  which  the 
above  disintegrated  limestone  was  derivedy  Breckinridge  county^  KyP 
{Sent  by  S.  S.  Lyon^  Esq) 
A  dull,  light-grey,  granular  limestone.    Dried  at  212°  F,.  it  lost 

0.10  per  cent  of  moisture,  and  has  the  following 
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ooMPCMrnoN,  ▼» : 

Carbonate  of  lime - - . 80.680 

Carbonate  of  magnesia . - . - -  1.473 

Alumina,  and  ozidea  of  iron  and  manganese 1.580 

Phosphoric  acid . «. . — -  a  trace. 

Sulphuric  acid , .!<>€ 

Potash .398 

Soda .090 

Stlez  and  insoluble  ailicates . -— . 15.580 

Loss 033 


100.000 


This  limestoae  contains  less  phosphoric  acid  than  is  usual  in  rocks  of 
this  kind.  Had  it  a  larger  proportion  of  carbonate  of  magnesia,  it 
might  be  a  good  hydraulic  limestone. 

No.  839 — Soil.  Labeled  "  Virffin  Soil,  from  Mr,  Denfs  land,  two 
miles  north  of  the  base  line;  one  mile  west  of  Sinking  Creek,  Breck- 
inridge county^  Ky,  The  waste  of  the  limestone  200  feet  below  the 
base  of  the  millstone  grit  Hillside  with  a  capping  of  the  lowest  sand' 
stone  of  the  millstone  grit;  twenty  feet  of  which  rest  on  the  top^ 
{Obtained  by  S,  S.  Lyon,  Esq) 
Dried  soil  of  a  dark  umber-brown  color. 

No.  840 — Soil.    Labeled  ^Sub-soil  of  the  preceding.    Mr.  Denfs 
fanuy'  4*c.,  4*c. 

Dried  soil  of  a  rich  light  orange-brown  color. 

No.  841 — Soil.  Labeled^  Virgin  Soil,  farm  of  Mr.  Davis,  on  Sugar 
Camp  Creek,  Breckinridge  county,  Ky.  Geological  position;  forty^ 
eight  feet  above  the  top  of  the  Tar  Spring  sandstone.  Probably  the 
waste  of  the  second  limestone  above  the  base  of  the  nUUstone  grit,  and 
of  the  sandstone  above.^^     {Sent  by  S.  S.  Lyon^  Esq) 

Dried  soil  of  a  dark-grey  color. 
No.  842 — Soil.    Labeled  "  Sub-soil  of  the  preceding.    Farm  of  Mr. 
Davis,''  ^c. 

Dried  soil  of  a  greyish-buff  color. 

No.  843 — Soil.     Labeled  "  Soil,  from  a  fidd  fifteen  years  in  ctdtiva- 
Hon,  farm  of  Mr.  Davis,  ^c    Same  Geological  position  as  the  two 
preceding,''  ^c. 
Dried  soil  of  a  greyish-bui]^  or  duiy-yellowish  color. 
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No.  844 — Soil.    Labded  ^'Sub-sail  of  the  preceding.    Farm  of  Mr. 

Dried  soil  of  a  rich  brownish-buff  color,  darker  than  the  preceding. 

No.  845 — Soil.  Labded  '^  Soil  from  Mr.  Alexander  Jones'  farm^  near 
the  Litdifield  and  Big  Spring  road.  Geological  position :  above  the 
lowest  sandstone  of  the  millstone  grit.  Forest  growth,  black  oak, 
hickory  J  post  and  jack  oak.  Under-growtK  hazd,  sassafras,  and  some 
black  gum.  Fine  tobacco  land;  but  said  not  to  wear  well.  On  the 
nearly  levd  plateau  lying  between  the  heads  of  Sinking  Creek  and 
the  small  branches  of  Bough  Creek,  Breckinridge  county,  Ky^ 
{Sent  by  S.  S.  Lyon,  Fsq.)] 

Dried  soil  of  a  light,  yellowish,  umber  color. 

No.  846 — Soil.     Labeled  ^Sub-soil  of  the  preceding.    Mr.  Alexander 

Jones^  farm,'^  ^c,  ^c. 

Dried  sub-soil  of  a  greyish-buflf  color. 

One  thousand  gi-ains  of  each  of  these  eight  soils,  thoroughly  air-dried, 
were  digested  severally  for  a  month,  in  water  charged  with  carbonic  add. 
The  analyses  of  the  soluble  materials  thus  extracted  from  the  soils  are 
given  in  the  following  table,  viz : 


No.  839. 

Virein 
Soil. 

No.  840. 
Sub-soil. 

No.  841.  No.  842. 
Virgin    Sub-Boii. 

No.  '843. 

Old  field 
Sou. 

No.  844. 
Sub-soil. 

No.  845. 
SoH. 

No.  846. 
Sub-foil. 

Organic  *  voUtile 
matters 

Alumioa  *  oxides 
of  iron  and  man- 
ganese and  i^os- 
phatea 

Carbonate  of  lime 

Magnesia- 

Sulphuric  acid 

Potash 

Soda 

Silica 

Lofls.-^ 

0.753 

.147 

5.040 

211 

"""675" 
.025 
.200 
.372 

0.250 

.046 
.747 
.055 

"""131' 
.046 

0.500 

.131 

1.197 

-133 

""'"oSo" 

.046 
.156 
.137 

0.263 

.081 
.263 
.101 

"'"*087" 
.017 
.264 
.041 

0.300 

.107 
.563 
.101 
.028 
.079 
.013 
.230 
.045 

0.377 

.081 
.347 
.096 
.028 
.061 
.028 
.131 

1.100 

.2.30 
.797 
.160 
.062 
.055 
.025 
.180 
.091 

0.390 

.047 
.130 
.086 
.018 
.026 
.022 
.097 
.007 

Watery    extract, 
dried  at  212«F., 
(graina). 

6.823 

1.300 

2.350 

1.117 

1.466 

1.149 

S.700 

10.893 

The  composition  of  these  soils,  dried  at  400^  is  giv^  in  the  following 
table: 


CHBiaCAIi  BEPORT  OF  asOLOOICAL  BOKVBT. 


101 


No.  839. 

No.  840. 

No.  841. 

No.  842. 

No.  643. 

No.  844. 

t 
No.  Hi.  No.  846. 

Virgin 
SoO. 

Sub-soil. 

Virgin 

Sub-soil. 

Old  field. 

Subsoil. 

Soil. 

Sob-soil. 

Soil. 

Soil. 

Organic  a  volatile 

mattera 8.4U 

4>407 

5.141 

3.513 

2.942 

3.678 

5.136 

3.609 

Alumina 5.240 

6.590 

2.315 

3.740 

3.215 

5.165 

2.615 

5.315 

Oxide  of  iron.. -J.    4.838 

4.460 

2.535 

3.970 

2.335 

5.085 

2.995 

4.010 

Carbonate  of  lime 

1.880 

.570 

.420 

.195 

.145 

.220 

•170 

.110 

Magnesia 

.830 

.559 

.366 

.474 

.488 

.542 

.345 

.392 

Brown    oiide    of 

manganese 

.345 

.120 

.120 

.195 

.095 

.070 

.195 

.170 

Phosphoric  acid.. 

.130 

.152 

.160 

.094 

.085 

.095 

.0d5 

.095 

Sulphuric  acid... 

.076 

.016 

.059 

.033 

.028 

.033 

.055 

.041 

Potash .- 

.4'i4 
.099 

.378 

.178 

.118 
.032 

.198 
.078 

.183 
.050 

.347 
.113 

.119 
.033 

.327 

Soda      

.041 

Sand  and  insolable 

silicates 1  77.495 

83.270 

88.810 

87.120 

>  90.930 

83.720    87.645 

85.220 

Loss 

Total 

.222 

.300 

.390 

.9;;2        .657 

.670 

100.000 

100.000 

100.076 

100.000 

100.496 

100.000  1100.000 

100.010 

Moisture,  expelled 

at400«»F. 4.000 

3.000 

1.775 

1.975 

,      1.425 

2.825 

2.650 

2.350 

Soil  No.  845  contains  too  little  limey  potashj  and  phosphoric  and 
sulphuric  acids^  and  gives  too  small  a  quantity  of  soluble  matter  to  the 
carbonated  water,  to  prove  a  very  good  or  durable  tobacco  soD.  The 
sub-soil  contains  more  potash  than  the  sur&ce  soil. 

(In  the  appendix  to  this  Report  will  be  found  analyses  of  the  ashes  of 
Indian  com  and  tobacco  from  this  county.) 

BULLITT  COUNTY. 

No.  847 — Sandstone.     Leveled  "  Building  Stone.    Knob  at  BiUlitfs 
Licky  Bullitt  country  Ky^ 

A  dull,  dirty  grey-buff  and  greenish-grey,  rather  friable  stona  Does 
not  look  like  a  good  building  material,  but  may  possibly  harden  by 
exposure  to  the  weather. 


COMPOSITION,  DftlKD  AT  212^   F. 

Sand  and  insoluble  ailicateg...... . 

Alumina,  and  oxides  of  iron  and  manganese 

Lime. 


Magnesia 

Phosphoric  acid 
Sulphuric  acid... 

Potash 

Soda 

Water  and  Ices. 


Dried  at  212""  R,  it  lost  0.60  per  cent  of  moisture. 


90.380 

5.660 

a  trace. 

.800 

.118 

.231 

.463 

.149 

2.2U6 

100.000 
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No.  848 — Soil.    Labeled  ^  Virgin  SoiUfrom  woods  west  of  the  Louis- 
ville and  Nashville  railroad^  and  north  of  the  Gap  6"  the  KnohSy  on 
H.  C.  PindelTsfarm^  in  Bullitt  county j  Ky.     Subsoil  resting  on  the 
Devonian  Black  Slate  formation^     {Sent  by  H.  C.  PindeUj  JEsq,) 
Dried  soil  of  a  light-chocolate  color.    Some  quartzose  and  ferrugm- 

ous  fragmeDts  were  sifted  out  of  it. 

No.  8i9 — Soil.     Labeled  ^Soil  from  a  garden^  near  the  ^Gcp  6"  the 
KnobSy  which  has  been  cleared  twelve  years^  and  badly  cultivated  as  a 
Hruck  paichy  or  vegetable  garden;  mostly  in  com.     On  H.  C.Pinr 
ddVsjfarmj  Bullitt  county,  Ky''' 
This  garden  adjoins  the  woods  from  which  the  prece^ng  specimen  of 

soil  was  taken.     It  has  a  clayey  sub-soil,  resting  on  the  black  slate.   The 

dried  soil  resembles  the  preceding,  but  is  a  slight  shade  darker  in  color. 

Some  quartzose  and  ferru^nous  fragments  were  sifted  out  of  it  with  the 

coarse  seive. 

No.  850 — Soil.     Labeled  ^^Sub-soil,  from  the  same  hole  as  the  preced- 
ing sample.     H.  C.  PindeWs  farm,^  ^c.j  ^c. 
Dried  sub-soil  of  a  dirty-buff  color. 

No.  851 — Soil.     Leveled  ^Virgin  SqU,  from  Blue  Lick  Bun  bottom^ 

on  the  Brook's  Road  from  Louisville  to  Shepardsville.    H.  C.  Pin- 

ddCsfarm,  frc^ 

Dried  soil  of  a  grey-brown  color ;  considerably  darker  than  the  two 
preceding  soils.    A  considerable  amount  of  somewhat  rounded  fragments 
of  quartzose  and  ferruginous  rock  were  sifted  out  of  it  with  the  coarse 
seive. 
No.  852 — Soil.    Labeled  ^Virgin  Soil,  from  the  top  of  the  hiUy  north 

side  of  Blue  Lick  Bun.    H.  C.  PindelTs  farm,  4*c.,  Bullitt  county, 

Kyr 

Dried  soil  of  a  buff-grey  color.    Some  fragments  of  quartzose  and 
ferruginous  rocks^  somewhat  rounded,  were  sifted  out  of  it. 

No.  853 — Soil.  Labeled  ^Soil  from  afield  adjoining  the  woods  from 
which  the  next  preceding  sample  was  taken.  The  field  has  been  cleared 
about  twenty-five  years,  and  hus  been  cultivated  until  within  the  last 
seven  years,  when  it  has  been  Humed  oul^  H.  C.  Pindelfs  farm, 
^c,  Bullitt  county,  Ky.'' 
Dried  soil  of  a  darker  color  than  the  preceding.    A  considerable  qoan- 
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tity  of  fragments  of  dark  ferraginous  sandstone  was  sifted  out  of  it  with 

the  coarse  seive. 

No.  854 — Soil.  Labeled  ^Sub-soil  of  the  preceding  ;  resting  on  sand- 
stone with  nuggets  of  quartz  interspersed  through  it  H.  C.  PindeiWs 
farmj  4*c." 

Dried  soil  of  a  light  grey-buff  color.    Some  fragments  of  dark  ferru- 
ginous sandstone  were  sifted  out  of  it 

(These  soils  were  collected  by  BL  C.  Pindell,  Esq.) 

One  thousand  grains  of  each  of  these  soils,  thoroughly  au*-dried,  were 

digested,  severally,  for  a  month,  in  water  charged  with  carbonic  acid. 

The  soluble  materials  extracted  from  each,  by  this  process,  are  detailed  in 

the  following  table,  viz : 


No.  848.  No.  849.  No.  850.  So.  851.' No.  852.  No.  853.  No.  854. 


Orgftnic  *  volatile  matters. 

Alumina,  *  oxides  of  iron  a 

manganese  a  phosphates. 

Carbonate  of  lime 

Magnesia . 

Sulphuric  acid 

Potash 

Soda 

Silica 

Loss --.— 


Waterj    extract,  dried  at 
912«  F.,  (grains) 


Virgin 
Soil. 

0.670 

.097 
1.130 
.400 
.033 
.081 
.033 
.240 


2.684 


Garden 

_SoiK_ 

0.600 

.250 
1.347 
.222 
.028 
.0b2 
.024 
.250 


Sub-Boil. 


0.185 

.080 
.414 
.222 
.034 
.042 
.004 
.124 


2.803 


1.105 


Virgin 
Soil. 


0.800 

.330 
2.710 
.620 
.022 
.044 
.047 
.081 
.716 


5.370 


Virgin 
Soil. 


3"* 


.'2  J 

n 


2.725 


The  composition  of  these  seven  soUs  is  as  follows,  viz : 


Old  field 
Soil. 


Sub-eoil. 


0.337 


1.613 
.166 
.028 
.110 
.035 
.131 
.130 


2.830 


0.300 

.030 
.097 
.100 
.041 
048 
.039 
.061 


0.736 


!  I 

No.  848.No.  849.  No.  850. 

!  i 

Virgin   I  Garden    Sub-soil. 
Soil.     '     Soil.     I   


Organic  *  yolattle  matters.     5 . 
Alumina .. —-I     3. 


Oxide  of  iron .-— «- 

Carbonate  of  lime 

Magnesia  .... 

Brown  oxide  of  manganese 

Phosphorie  acid .... . 

Sulphuric  acid 

Potash 

Soda 

Sand  and  inaolable  silicates 
Loss 


Total. 


Moisture,  exp'd  at212<*  P.. 


86 


159 
540 
,875 
210 
416 
071 
209 
059 
256 
037 
070 
098 


100.000 


2.075 


5.149 

3.515 

3.125 

.271 

.431 

.121 

.150 

.065 

.217 

.062 

87.345 


3.591 

6.440 

4.840 

.170 

.562 

.070 

.127 

.033 

.278 

.005 

64.110 


No.  851. 

Virgin 

Soil. 


7.033 

3.840 

5.840 

1.621 

1.643 

.110 

.281 

.050 

.211 

.170 

80.220 


100.444 


1.800 


100.226 


-1- 


2.550 


101.019 


2.465 


No.  853 

Old  field 

Soil. 

5.827 

4.065 

4.165 

.395 

.828 

.145 

.159  1 

No.  852. 
Virgin 

3.074 

2.390 

3.290 

a  trace. 

.451 

.145 

.129 

notesU'd  noteeti*d 
125  .082 


.040 

88.745 

1.011 


100.000 


2.725 


132 
84.395 


No.  854. 
5ab-BoU. 


3.261 

6.290 

5.300 

trace. 

.569 

.195 

.094 

not  esti'd 

.477 

.081 

83.395 

.248 


100.193 


3.525 


100.000 


3.100 
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These  soils,  if  well  drained,  and  judiciously  managed,  ought  to  yidd 
profitable  harvests.  They  are  well  adapted  to  the  growth  of  Indian 
corn,  to  the  culture  of  the  gi'ape,  or  the  peach,  &c.,  &c.  The  limestone 
and  soft  shales,  in  this  neighborhood,  some  analyses  of  which  follow, 
might  be  employed  to  restore  some  of  the  essential  ingredients  which  are 
removed  in  the  crops  or  naturally  deficient  in  some  of  the  soils.  Soil 
No.  852  in  particular,  would  no  doubt  be  benefited  by  libei-al  top-dress- 
ing of  slacked  lima  The  sub-soil  No.  854,  b^g  quite  rich  in  potash, 
might  with  great  propriety  be  mixed  with  the  surface  soil  by  means  of 
deep  plowing,  or  ii\e  sub-soil  plow.  Top-dressings  of  the  black  slate  of 
this  neighborhood,  after  it  has  been  disintegrated  by  exposure  to  the 
weather,  will  also  tend  to  increase  the  proportion  of  potash  in  the  soil, 
and  aid  in  the  production  of  herbaceous  crops^  potatoes,  fruits,  &c. 

No.  855 — Shale.     Labeled  ^BlacJc  (^Devonian)  Shale,  from  the  Gap  o* 
the  Knobs  ;  on  H,  C,  PindeWs  farm,  Bullitt  county,  Ky^     {Sent  by 
E.  C.  PindeU,  Esq) 
A  dark,  umber-colored  shale;  not  adhering  to  Uie  tongua     Dried  at 

212^  it  lost  0.90  per  cent  of  moisture,  and  has  the  following 

COMPOSITION  : 

Alumina  and  oxides  of  iron  and  manganese . • 12.725 

Lime 1.458 

Magnesia - .367 

Phosphoric  acid - . . .246 

Sulphuric  acid —  3.830 

Potash 1.271 

Soda 217 

Sand  and  insoluble  silicates - 69.420 

Bituminous  matters,  water,  &c 12.040 

101.574 

In  this  shale  the  sulphur,  estimated  in  the  above  table  in  the  form  of 
sulphuric  acid,  is  mainly  combined  with  iron  as  sulphuret  of  iron.  The 
oxidation  of  these  two  ingredients  accounts,  in  part,  for  the  excess  ob- 
served in  summing  up  the  analysis.  If  this  shale  is  easily  disintegrated 
by  exposure  to  the  frosts  and  other  atmospheric  agents,  as  is  possible^ 
it  would  be  valuable  as  a  top-dressing  to  the  poor,  thin  lands  of  this 
r^on. 

No.  856 — ^Magnesian  Lbiestonb.     Labeled  ^Limestone  found  under  the 
two  preceding  soils,  Nos.  853  and  Sbi,from  H.  C.  FindelTs  farm, 
Bullitt  county,  KyP     {Sent  by  K  C.  PindeU,  Esq. 
A  compact  grey  limestone ;  containing  many  fossil  remains ;  as  smaU 

encrinital  stems,  &c.,  &c.    Belonging  to  the  Upper  Silurian  period. 
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No.  857 — ^Magnesian  Limestone.    Lalded  ^^Limestone  from  the  lime 
quarry  on  H.  C.  PindelVs  farm^  Bullitt  county ^  Ky^^  showing  the  two 
varieties  of  limestone  taken  from  the  same  quarry. 
A  portion  is  of  a  dull  bluish-grey  color ;  the  adjoining  layer  is  yellow- 
ish-grey; both  are  fossiliferous  and  dull,  except  from  the  presence  of 
some  facets  of  calc.  spar.     Upper  Silurian  formation. 

No.  858 — ^Limestone.    Labeled  ^  Limestone  found  in  large  lumps  under 
the  soil,  on  H.  C.  PindelVsfarm,  Bullitt  county  KyT 

Encrinital  (sub-carboniferous?)  limestone;  a  detached  mass. 
The  composition  of  these  three  limeslonesy  dried  at  212°  F.,  is  as  fol- 
lows: 


No.  856. 


|Mag*n  limestone. 


Carbonate  of  lime I  50.980 

Carbonate  of  magnesia 37.747 

Alumina,  and  oxides  of  iron  and  mau-j 

ganese ,  2.700 

Phoppfaoric  acid ... . a  trace. 

Sulphuric  acid . ;  not  estimated 


Potash 

Soda 

Silex  and  insoluble  silicates 
Water  and  loss... 


No.  857. 
Mag'n  limestone. 


.463 
.236 

6.380  ! 

1.504  I 


52.880 
37.577 

1.640 
trace. 

.067 

.270 

.198 

5.980 

1.388 


100.000 


I 


100.000 


No.  858. 
Limestone. 


93.600 
3.314 

.780 

trace. 

not  estimated. 

.297 

.090 

1.980 


100.061 


No.  856  would  most  probably  be  the  best  limestone  for  agricultural 
purposes^  whilst  No.  858  will  make  the  whitest  lime.  A  little  more  silex 
in  these  magnesian  limestones  would  make  them  hydraulic  limestones; 
indeed,  as  they  are,  they  may  yield  a  lime  which  may  set  well  under 
water,  if  it  be  mixed  with  the  proper  quantity  of  clean  sand. 

CAMPBELL  COUNTY. 

No.  859 — ^Impure  Lxmonite.    Labeled  ^Bog  Iron  Ore,  Ycton  farm^ 
southern  part  of  Campbell  county^  Ky^ 

Irregular  grains,  and  portions  of  dark  brown  limonite,  cemented  into 
a  porous,  friable  mass  by  a  dirty  brownish-yellow  ocherous  clay-like  sub- 
stance.   Adheres  to  the  tongue.    Powder  of  a  dirty-brown  color. 

Dried  at  212°  F.,  it  lost  4.90  per  cent  of  moisture. 
14 
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COMFOSITION,  DKIED  AT  212**   F. 

Oxide  of  iron • - . 16.600 

Alumina ... . • . , . . 6.920 

Carbonate  of  lime .-— - .....  .9r0 

Carbonnte  of  magnesia . . . . ... ........... .  S.S96 

Brown  oxide  of  manganese . 3.4-0 

Phosphoric  acid .. . -....- ... ....... ....  .950 

Sulphuric  acid— .269 

Potash .596 

Soda .003 

Sand  and  insoluble  silicates . . ..  61.2s0 

Combined  water .-  6.S00 

Lou 026 


lUO.OUO 


Too  poor  and  impure  to  be  employed  with  advantage  as  an  iron  ora 

CARTER  COUNTY. 

No.  860 — ^LiMONiTE,  Including  Carbonate  of  Iron.    Ldbded  *^Red 
Kidney  Ore^  {No.  1*,)  from  the  Star  Furnace,  Carter  county ,  Ky^ 
{Sent  by  Messrs.  Lampion,  Nicholl  ^  Co,,  the  proprietors?) 
An  in-^ular,  rounded  mass ;  exterior  layers  of  brownish  and  yellow- 
ish limonite,  which  adheres  slightly  to  the  tongue;  interior,  an  iiTegular 
nucleus  of  fine-grnined  carbonate  of  iron.     Some  of  the  exterior  portion 
was  taken  for  analysis.    The  powder  of  which  is  of  a  brownish-yellow 
color. 

No.  861 — ^Limonite.    Labeled  ^Limestone  Ore,  {No.  5,)  Star  Furnace,^* 

A  brownish  and  yellowish  ore.    Powder  of  a  yellowish-brown  color. 

No.  862— Limonite.    Leveled  ''Black  Ore,  {No.  0,)  Star  Furnace,  ^c.y 

4*c. 

A  dark-colored,  fiis\ble,  porous  ore;  a  nodular  mass,  with  a  softy 
brownish-yellow,  ochreous  nucleus.    Powder  brownish-black. 

No.  863— Limonite.    Labeled  ''Yellow  Kidney  Ore,  {No.  7,)  Star  Fur- 
nace,'^ ^c,  ^c. 

An  irregular  mass,  composed  of  dense,  dark-brown,  curved,  layers ; 
which  do  not  adhere  to  the  tongue;  inclosing  canities,  generally  filled 
with  soft^,  brownish-yellow,  ochreous  ore.    Powder  ydlowish-brown. 

•  The  numbers  in  brackets  were  attached  bj  Messrs.  Lamptoo,  NicboU  &  Go. 
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No.  864 — ^LiMONiTE.    Labeled  ^Limestone  Ore^  {No.  8,)  Star  Fur* 
naccy''  ^c  ^V. 

A  d.irk,  rust-red,  and  dark  purplish  ore ;  mottled  with  lighter  colored. 
Porous ;  adhering  to  the  tongue.    Powder  of  a  red  color. 

The  composition  of  these  liinonite  ores,  dried  at  212^  F.,  is  as  follows: 


Oiid«  of  iron. 

Alumina . . 

Carbon  I  to  of  lime .. . .  . 

Mtgnesi.i  ..... ..... 

B  own  oxide  of  mangnneM 

Pii«)0phoric  nciii...... .... 

Sulphuric  acid  ...... ...... 

P.»lHi*h 

8k14 

Si'cx  Nnl insolnble  siticitca 

C  »mbiiied  water 

Lj*i 


ToUl 


Moifltare  expelled  at  212»... 
PereeQt»ge  of  metallic  iron 


No.  8G0. 

No.  861. 

No.  862. 

No.  863. 

(No  1.) 

(No.  5.) 

(No.  6.) 

fNo.7.) 

Red  kiduej 

Limestone 

Black  ore. 

Yd.kidnej 

Ore. 

Ore. 

69.740 

43.7?»0 

39.440 

73.872 

1.6dO 

].:180 

.2h0 

.720 

tnicc. 

17.680 

I.RIO 

a  tmcc 

1.114 

3.002 

.8.16 

,999 

1.7H) 

1.8S0 

39.677 

1.2t0 

.gr^.'i 

2.291 

2.101 

1,26'^ 

.272 

.46) 

not  estimM 

.647 

.270 

.374 

.270 

,3e6 

trace. 

.«'2.'> 

.039 

.132 

ll.KHl 

19.3b0 

1..3eO 

12.9S0 

l2.^n^ 

.32J^5 

9.726 

14.300 

1U..S00 
.216 

No.  864. 

(No.  8.) 

Limestone 

Ore. 


68.f80 
.980 

6.^80 

2.444 
.380 

1.140 

.681 

.231 

.r57 

1^.^40 

6.700 
.787 


loti.ono 


2.205) 


4:^.840 


101).  000 


2.000 


30.666 


10(1. 1>3  I     100.000  I       100. OCO 


3.700  i 


1.741  I 


.100 


27. 62 J 


49.633 


4d.238 


The  purest  of  these  ores,  and  tbit  which  will  yield  the  toughest  uon^ 
is  the  ""red  kidney  ore;'  No.  SCO,  (No.  1.) 

The  **  black  ore,"  No.  8G2,  (No.  G,)  is  peculiar  in  containing  as  much 
oxide  of  manganese  as  oxide  of  iron.  It  owes  its  dark  color  to  the 
foitner  oxida  The  oxide  of  manginese  is  supposed  to  be  useful  in  ores 
which  are  smelted  for  the  manufacture  of  steel.  It  unites  readily  with 
eartliy  matters  at  a  high  bait  and  forms  quite  a  fluid  ^^ cinder.''  This, 
black  ore  conhiins  so  much  phosphoric  acid,  however,  that  it  is  probable 
good  tough  steel  metal  could  not  be  made  from  it. 

Ore  No.  861,  (No.  5,)  contains  a  coneiderable  proportion  of  carbonate 
of  lime,  and  hence  would  require  very  little  limestone  to  flux  it;  but  this 
also  contains  so  much  phosphoric  acid,  thsit  the  iron  made  from  it  would 
probably  be  brittle  or  '^c^ld-short;"  it  would,  however,  be  quite  thin 
when  melted,  and  hence  would  make  sharp  castings.  This  injurious 
ingredient,  which  exists  in  too  large  proportion  in  most  of  the  above 
ores,  can  be  partly  removed,  in  smelting,  by  the  use  of  an  excess  of 
good  limestone  and  of  pure  argillaceous  matter^  such  as  pure  clay,  &c.; 
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the  alumina  of  which  tends  to  combine  with  the  phosphoric  acid,  and  to 
cany  it  off  in  the  cinder.  The  limestone  and  clay,  or  other  aluminous 
material  used  for  the  flux,  should  themselves,  of  course,  be  as  free  as 
possible  from  phosphoric  acid. 

Ore  No.  860  should  be  carefully  roasted  before  smelting,  to  decom- 
pose the  interior  nucleus  of  carbonate,  which,  without  roasting,  would 
tend  too  much  to  melt  and  run  off  in  the  "cinder." 

No.  865 — Carbonate  of  Iron.     Laheled  ^'Little  Block  OrCj  (iVb.  2,) 

from  Star  Furnace^  Carter  coiintyj  Ky,,^  ^c. 

Interior  of  the  mass  a  fine-grained,  grey,  carbonate  of  iron.  Exteriory 
thin  layers  of  brown  limonite,  which  adheres  to  the  topgue.  Powder  of 
a  brownish-yellow  color ;  an  average  portion  taken  for  the  analysis. 

No.  866 — Carbonate  of  Iron.     Labeled '^ Blue  Kidney  Ore,  {No.  3,) 
Star  Furnace^^  ^c. 

An  irregularly  rounded,  nodular  mass  of  fine-grained,  dark  lead- 
colored  carbonate  of  iron;  with  an  infiltrated  whitish  substance  in  the 
fissures,  and  some  specks  of  yellow  pyrites.  Powder  of  a  yellowish-grey 
color. 

No.  867 — ^Carbonate  of  Iron.    Lahded '^  Blue  Block  Ore,  {No.i^ 

Star  FumacCy^  4v.,  ^^c. 

A  block  of  dark-grey,  fine-grained  carbonate,  about  five  inches  thick; 
apparently  a  portion  of  a  layer.    Powder  of  a  grey  color. 

Composition  of  these  three  carbonates  of  iron,  dried  at  212°  F. 


No.  867. 

(No.  4.) 

Blue  Block. 


Carbonate  of  iron^ .. 

Oxide  of  iron 

Alumina ... 

Carbonate  of  lime 

Carbonate  of  magnesia .  .. 

Carbonate  of  manganese 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silex  and  insoluble  silicates  .. 
Water  and  lose 

Total 

Moisture,  expelled  at  213<»  F. 
Percentage  of  iron ^ 


No.  865, 

No.  866. 

(No.  2.) 

(No.  3.) 

Little  Block. 

Blue  Kidney. 

20.190 

87.527 

51.310 

'.778 

.380 

.984 

.880 

trace. 

2.936 

1.924 

1.475 

1.324 

.822 

.207 

.441 

.613 

.374 

.181 

.nio 

trace. 

11.780 

6.680 

9.412 

100.000 

100.218 

1.200 

0.400 

45.688 

42.807 

60.134 

4.775 

.480 

1.080 

5.105 

1.987 

.540 

.819 

.193 

.159 

21.480 

3.248 


100.000 
0^54 


32.396 
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The  "  blue  kidney  ore"  would  probably  make  the  toughest  iron.  In 
each  of  these  carbonates,  there  is  a  considerable  proportion  of  sulphuric 
acid ;  but  the  use  of  an  excess  of  limestone  in  the  flux  would  carry 
some  of  it  off  and  prevent  the  combination  of  the  sulphur  with  the  iron, 
which  would  make  it  ''hot-short^'*  or  brittle  when  hot. 

A  very  good  mode  of  removing  the  sulphur  from  ores  which  contain 
yellow  pyrites  (bi-sulphuret  of  iron)  is,  first,  carefully  to  roast  them,  and 
then  to  expose  them  for  some  time  to  the  air  and  rains.  The  proto-sul- 
phuret  of  iron,  left  after  the  roasting,  is  thus  oxidated  into  sulphate  of 
iron,  (copperas,)  which  is  easily  to  be  washed  out  of  the  crumbling  ores 
by  water. 

No.  868 — Impure  Limestone.     Labeled  ''Limestone^  {No,  9,)  Star  Fur- 
nacCy  Carter  county^  Ky^     {Sent  by  Lampton^  Nicholl  4*  Co.     Found 
about  forty  feet  above  the  yeUotv  kidney  ore,  used  as  a  flux, 
A  dark-brown,  almost  black,  ferruginous  limestone ;  exhibiting  some 
glimmering  facets.     Powder  of  a  dark-umber  color,  nearly  black.     Spe- 
cific gravity,  2.782.    Dried  at  212°,  it  lost  3.00  per  cent,  of  moisture. 

COMPOSITIO^r,   DRIED  AT    212^    F.  I 

Carbonate  of  lime _ 50.7^0 

Carbonate  of  magnesia 3.2*20 

Alumina .* —  .HSO 

Oxide  of  iron  — -  3.96) 

Peroiide  of  manganese • - 30. 260 

Phosphoric  acid -  .P50 

Sulphuric  acid .475 

Potash - .1:5 

Soda 0G7 

Silex  and  insoluble  silicates . l.HhO 

Water  and  loss 7.393 

100.000 

The  very  large  amount  of  peroxide  of  manganese  which  this  lime- 
stone contains  does  not  probably  injure  it  for  use  as  a  flux  in  the  smelt- 
ing of  iron ;  especially  as  the  oxide  of  manganese  forms  quite  fusible 
compounds  when  melted  with  earthy  materials.  But  the  considerable 
proportions  of  phosphoric  and  sulphuric  acids  contained  in  it^  render  it 
desirable  to  substitute  a  more  pure  limestone! 

No.  869 — Pig  Iron.    ^Pig  Irony  made  from  a  mixture  of  the  preceding 
oreSy  at  Star  FurnacCy  Carter  county,  Ky^     {Sent  by  Lampton^ 
Nicholl  $•  Co.) 
A  rather  coarse-grained,  specular,  grey  iron,  which  yields  with  some 

difficulty  to  the  fila    Small  fragments  flatten  a  little  under  the  hammer, 
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but  easily  break  to  pieces.  Exterior  of  the  pig  presenting  quite  a  bright 
appearance,  with  small  shining  specular  plates.  It  does  not  seem  to  iiist 
very  easily.    Specific  gravity ^  7.0927. 

COMPOSITION. 

Iron 90.606 

8.rnltt1d-^;^n:.:v-:::::::::::::::::::.::::: ::::::    \:^\  Total  cri.o„.  3.«» 

Min^sinesc .  1.5117 

Silicon 2.IHI 

Slag 2F4 

Aluminum *— .'01 

CHlcium .  a  tmcc. 

Magnesium .- -  .^03 

P  tassium - .073 

Sodium ., A  trnre. 

Phosphorus 1,404 

Sulphur —  .1/5 


100.414 


It  contains  too  much  phosphorus  to  be  very  tough  iron.  The  quality 
of  the  iron  at  this  furnace  might  be  improved,  as  to  strength  particularly, 
by  selecting  the  best  ores — those  which  contain  the  least  phosphorus  and 
sjlphur — and  by  using  a  purer  limestone  for  the  flux. 

No.  870 — CSoAL.  Labeled  ^Bituminous  Coaly  found  from  thirty-fivs 
to  forty  feet  above  the  yellow  kidney  ore^  in  bed  varying  from  four 
to  six  feet  thick.  Star  Furnace,  Carter  countyy  Ky.*^  {Sent  by 
Lampton,  NichoU  4*  Co.) 

A  shining,  pitch-black  coal,  with  very  little  fibrous  coal  between  the 
layers.  Exhibiting  some  reed-leaf  like  impressions.  Scarcely  soiling 
the  hands.  Over  the  spirit  lamp  it  decrepitated,  swelled  up  considerably, 
but  the  fragments  did  not  agglutinate.    Specific  gravity,  1.2C6. 


PROXIMATX    ANALYSIS. 


vl'Sr^o-mVoVtibiVmiuV™:::::::::::    aeiLl  TotaiTouwemttm 44. 

Fixed  carbon  in  1 
Grey-buff  ashei . 


Fixed  carbon  in  the  coke 53. »j  ^^^  ^^^ ^^ ^ 


lOU.UO  lUU.lM) 


The  percent£^  of  sulphur  in  this  coal  is  1.267. 


COHPOSmON  OP  TRK  ASH. 

fiilica 0.900 

Alumina,  and  oxides  of  iroa  and  mangnnese . ..  .oSO 

Lime .I2<> 

Magnesia... * - .340 

Potash ^ .1(K) 

Soda.. * .120 

Lots  .* — -. .100 

2.000 
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This  is  quite  a  pare  coal,  retaining,  however,  more  than  the  usual  pro- 
portion of  moisture,  to  which  no  doubt  is  owing  its  decrepitation  when 
suddenly  heated. 

No.  871 — Coal.    Labeled  "  Cannel  Codlj  twenty-one  inches^  with  a  clay 
parting  of  four  indies^  over  which  four  to  six  inches.    JStinson  Bank, 
Carter  county,  Ky^     Obtained  by  Dr.  Owen. 

A  dull-black,  very  tough  coal;  cleaving  in  very  thin  layers,  which 
have  impressions  of  quite  small  narrow  i^eed-like  leaves  in  fibrous  coal. 
Specific  gravity,  1.200. 

Over  the  spuit  lamp  it  did  not  swell  nor  alter  much  in  form. 

nOXlMATS    ANALTSIt. 

vottircimbi^ibr;  m;:u«:::::::::::    m.S]  Total  Toum.  ».u.» —    66.90 

Fixe  1  cnrboD  in  the  coke ^.-^.SCi  r.^,^  __^_  m  Trt 

Tawny  yellofri»hushe3 4.8  \  ^"^  "^^^ - ^'^^ 

lUU.UU  100. IK) 


The  percentage  of  sulphur  in  this  coal  is  1.320. 


coHPOimoN  or  thk  ash. 

Silica 1.PP4 

Alumina,  and  oxides  of  iruu  and  mangdueae  and  phosphates . l.btft) 

L-me 271 

Ma;;iie4ia .............. .633 

Sulphuric  add . — .--. .-  — -. .304 

Potiish • 127 

Soda 170 


6.067 

Submitted  to  destructive  distillation,  in  an  iron  retort,  at  a  heat  slowly 
raised  to  dull  redness,  the  following  results  were  obtained  fi:<ftn  one 
thousand  grains  of  this  coal,  viz : 

Cnide  oil,  tliin . .... . .  4?6  pimins. 

Ammouiacal  water ...... — ...................  40  grains. 

Coke . - ...... ................  384  graina. 

Combastible  gases  aodlost. . 140  graiosasto  670  eubie  Inchii. 

1000 

It  will  be  seen,  by  reference  to  Vol.  II,  p.  217,  of  these  Reports,  that 
this  yield  of  crude  oil  exceeds  that  obtained  from  any  other  Kentucky 
cannel  cmil  hitherto  submitted  to  experiment,  including  the  celebrated 
Breckinridge  coal.  This  coal  is  also  superior  to  that  because  of  its  small 
percentage  of  sulphur  and  of  ashes.  For  these  reasons  the  coke  would 
be  a  much  better  fuel  than  that  from  the  Breckinridge  coal,  and  the  gfts 
might  be  eadly  purified  fi>r  illuminating  porpoeeB.    If  the  prooeas  were 
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caTTied  on  in  a  city,  where  it  might  be  advantageously  employed:  for 
although  it  does  not  give  as  much  light  as  gas  made  from  the  Pittsburg 
coal,  distilled  at  a  higher  temperature;  yet,  sold  at  a  lower  price,  it 
would  doubtless  find  a  ready  sale. 

The  yield  of  crude  oil  in  the  experiment  above  described  is  quite 
remarkable;  equal  to  (872  lbs.)  eight  hundred  and  seventy-two  pounds, 
or  nearly  one  hundred  and  ten  giiUons  to  the  ton,  (2000  lbs.)  Whether 
the  specimen  tried  is  richer  than  the  average  of  the  bed  can  only  be 
ascertiiined  by  trial.  But  the  probability  is  that  this  bed  of  coal  is  pecu- 
liarly fitted  for  the  manufacture  of  coal  oils.  See  further  on  for  the 
examination  of  another  specimen  of  cannel  coal  from  Stinson  creek. 

No.  872 — Coal.  Labeled  "  Sample  of  Cod  from  the  upper  eighteen 
indies  of'openwgB  on  Carter  s  mil;  {property  of  Robert  Carter ,  of 
Grayson;)  half  a  mile  north  of  Grayson  Coiirt-Rouse,  Carter  coun- 
ty ^  Kyr     {Obtained  by  Joseph  Lesley^  jr. ^  Esq.) 

A  dull  black,  very  fruible,  coal;  separating  easily  into  thin  layers. 
Over  the  spirit  lamp  it  does  not  change  form  nor  give  much  flame; 
leaving  a  soft  friable  coke,  easily  incinerated. 


PROXIMATE  ANALT8IS. 


vlli^co^^^^  39:^1  Total  Tolatile  matters 40.90 

Fixed  ctrbon  in  thecoke 49.40    pulverulent  coke 59.10 

Bufl-grcy  ashes  __ S.TCJ 

100.00  100.00 

The  percentage  of  sulphur  is  0.G94. 

The  ash  contains  large  proportions  of  alumina,  oxide  of  iron,  carbon- 
ate of  lime,  and  magnesia,  so  that  they  are  probably  easily  to  be  melted 
into  clinker. 

No.  873 — Coal.     Labeled  ^Sample  of  the  under  eighteen  inches  of 
opening  on  Carter^s  Hilly  half  a  mile  north  of  Grayson  Court-HbusCj 
Carter  county,  KyP     {Obtained  by  Joseph  Lesley ,  jr. j  Esq.) 
A  somewhat  dull,  pitch-black,  coal ;  some  portions  deep  shining  black ; 

not  much  fibrous  coal  between  the  layers.     Some  thin  incrustations  of 

pyrites  in  the  cracks  and  joints. 

Over  the  spirit  lamp,  it  softened  somewhat,  and  agglutinated  into  a 

modemtely  dense  coka    Specific  gravity,  1.298. 
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PKOZIMATB    AlfALTlIS. 

v^»br~mVj;tiw;m;ite»:::::::::::^^^^^     3*:*g  j  ToWToiatii.».tu«...  39.40 

Fixed  carboD  in  the  coke . 52.70  ?  «  j      *  1    j            «_  i*A  ca 

Purpli3h-grey  ashes. 7.90  \  Moderately  dense  coke  -  60.60 

100.00  100.90 


The  percentage  of  sulphur  in  this  sample  is  3.261. 


COMrOSITION  OF  THE  ASHES. 

Silica 3.584 

Aluminia  and  oxides  of  iron  and  manganese  and  phosphates .. 3.6^0 

Lime .--.-. « « a  trace. 

Magnesia .279 

Sulphuric  acid .. .166 

Potash .251 

Soda ^ 107 


8.067 


No.  874 — Coal.    Labled  ^Bituminous  Cod^  from  the  upper  part,  {above 

the  slaie  parting^  of  the  bed  on  Tar  Kiln  branch  of  Sanson's  creek; 

and  on  the  Mount  Savage  property ^  Carter  county y  Ky^     {Obtained 

by  Joseph  Lesley j  jr.j  Usq.) 

A  shining,  deep  pitch-black,  rather  brittle  coal.  Much  soft  fibrous 
coal  between  the  layers.  Over  the  spirit-lamp  it  softens  and  aggluti- 
nates, and  swells  up  into  a  spongy  coke.    Specific  gravity,  1.299. 

raOXIMATB  ANALYSIS. 

y^^^i;,iaUi'^;iii~\"::::::.    ^'.4  Touirouta.  «.««„:._    40.90 
t^^^':^\^^'.::::::::::::::    liMJ  Mod«t.iyd««,cok. 59.80 


100.00  100.00 


The  percentage  of  sulphur  in. this  coal,  is  2.339. 


coHPOsmoif  or  the  ash. 

Silica _ 1.644 

Alumina*  and  oxides  of  iron  and  manganese  and  phosphates.......  ........... — .         4,089 

Lime trace. 

Magnesia - —  .133 

Sulphuric  acid - - - -  .013 

Potash ^ Oil 

Soda 012 

Carbonic  acid  and  loss........— ......... ....... ......  .607 


6.500 


No.  875— Coal.  Labeled  "  Cannel  Coal  from  the  under  part  of  the 
bed  on  Tar  EUn  branch  of  Stinson's  CreeJcy  on  the  Mount  Savage 
property^  Carter  county y  Ky.  This  coal  is  used  in  Ashlaudfor  mak^ 
ing  oiV^     (^Obtained  by  Joseph  Lesley^  jr^  Esq.) 

A  dull  black,  very  tou^  coal,  biwkiBg  with  difficulty  and  irregularly, 
16 
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into  tkin  layers;  the  fragments  generally  mth  sharp  edges.  No  fibrous 
coal  between  the  layers.  The  cross-iracture  is<  somewhat  conchoidal, 
with  a  satiny  lustre. 

Over  the  spirit  lamp,  it  gives  much  smoky  flame;  does  not  soften, 
nor  swdl  much;  leaving  a  friable  quite  combustible  coke.  Specific 
gravity  1.145. 

PEOXUfATE  AlfALTtlB. 

v^!rrcimbu;uwe"m;ij^:-:::::::::::::  ^m\  TouiToi.«.o».tt«...  ».o6 
p:^X?eylSh«~hl:::::::::.::::::::     V4  ^"^^^  «*« _^ 

100.00  100.00 

The  percentage  of  sulphur  in  this  coal  is  2.843. 

COMPOSITION  OP  THE  ASH. 

'  Silica 2.7M 

Alumina,  and  ozidefl  of  iron  and  manganese . 4.240 

Lime .560 

Masneeia _ _ .299 

Sulphur,  phosphoric  add,  and  alkalies ....... ....^ not  estimated 

7.873 

One  thousand  grains,  submitted  to  destructive  distillation  m  an  iron 
retort^  at  a  heat  gradually  raised  to  dull  redness^  gave  of 

Thin  crude  oil ...... 411  grains. 

Ammoniacal  water 40     " 

Porous  coke 367     " 

Combustible  gases  and  loss 182     •«     ^675  cubic  inches. 

jOOO 

This  yield  of  crude  oil  is  second  only  to  that  from  a  simOar  specimen 
of  cannel  coal  from  Stinson's  bank,  (described  above,)  amongst  all  the 
Kentucky  coals  which  have  been  examined.  It  is  equal  to  eight  hundred 
and  twenty-two  pounds^  (822  lb&)  or  about  one  hundred  gallons  of  crude 
oil  to  the  ton  (of  two  thousand  pounds)  of  the  coaL  It  is  doubtful 
whether  the  Boghead  coal  of  Scotland  gives  so  large  a  product  of  oil. 

CLARKE  COUNTY. 

No.  876 — Magnesian  Limestone.  Labeled  ^Building  Stone;  quarry 
mouth  of  Lower  Howard^ 8  Creek^  Clarke  county ^  Ky.  Lower  SUur 
rian  formation^ 

A  dull,  light-bufl^  fine-granular  rock ;  resembling  that  from  Grimes' 
quarry  in  Fayette  county.    Specific  gravity  2.735. 
Dried,  in  powder,  at  212^  R,  it  lost  only  0.30  per  cent  of  moisture. 
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COMPOSITION  DBISD  AT  312®  F. 

CArbonate  of  lime. 60.640s=34.02S  lime. 

Carbooateof  magnesia ^ 32.5(K)si5.040  iiui^6sia« 

Alumina,  and  oxides  of  iron  and  mangaDese . .580 

Phosphoric  acid .207 

Sulphuric  acid .124 

Potash  _ _ .374 

Soda _ .250 

SUex  and  insoluble  silicates 3.520 

Moisture  and  loss  •. . - *• 1.805 

100.000 

This  is  doubtless  a  good  and  durable  building  stone;  resembling  that 
employed  in  the  construction  of  the  Clay  Monument  at  Lexington. 

No.  877 — ^LiBiESTOME.    Labeled  ^^Roek  from  which  the  soil  is  derivedy 

collected  on  Judge  Simpson's  farmj  near  Winchester^  Clarke  county y 

Ky.     Lower  Silurian  formaiionr 

A  coarse-granular  limestone ;  very  much  weathered  and  di^nt^rated, 
and  very  full  of  fossil  shells.  Exterior  sur&ce  coated  with  dirty-grey- 
buif  soil. 

Dried  at  212^  F.  it  lost  0.20  per  cent  of  moisture. 

COMPOSTTIOir,  DKIBD  AT  212^  P. 

Carbonate  of  lime 86.560s48.0l7  lime. 

Carbonate  of  magnesia .. .. . ...  3.567 

Alumina,  and  oxides  of  iron  and  manganese —         3.280 

Phosphoric  acid ^..-. . —  .118 

Sulphuric  acid . .. .^.... .474 

Potash 422 

Soda 463 

Silex  and  imoloble  silicates 5.920 

Loss 187 

100.000 

A  limestone  remarkably  rich  in  the  alkalies  and  sulphuric  acid,  and 
containing  a  considerable  proportion  of  phosphoric  acid. 

No.  878 — Soil.    Labeled  "  Viryin  Soiljfrom  woods  pasture^  on  Judge 
Simpson's  farm,  near  WimAestery  Clarke  county,  Ky.    Primitive 
growthy  black  walnuty  locusty  mulberry y  blue  ashy  4*c    L<mer  Silurian 
formaiion.^^     {Obtained  by  Dr.  Owen,) 
Dried  soil  of  a  light-greyish-brown  color. 

No.  879 — Soil.    Labeled  ^  Soil  from  an  oldfiddy  thirty  years  or  more 
in  cultivatioUy  adjoining  the  preceding.  Judge  Simpson's  farmy'^  ^c. 
Dried  soil  of  a  light  grey-brown  color;  lighter  oolored  than  the  pre- 

oeding. 
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No.  886 — Soil.    Labeled  ^SuthSoU  of  the  same  old  Jleld.     Judge 
SimpsorCsfarm^^  ^c.y  ^c. 
Dried  soil  a  little  darker  and  more  yellowish  than  the  preceding. 

No.  881 — Soil.  Labeled  "  Virffin  Soily  from  Wm.  E.  DuncarCe  farm^ 
Clarke  county^  Ky.  {From  a  lower  situation  than  the  old  fidd  from 
which  the  next  preceding  soil  was  taken;  and  more  of  a  meadow  soil.) 
Forest  growth,  sugar-treCy  black  locust,  white  and  blue  ash.  Blue 
limestone  formation!''^  {Collected  by  Dr.  Owen.) 
Dried  soil  of  a  dark^  dirty,  grey-buff  color. 

No,  882 — Soil.    Labeled  "  Soil  from  an  old  field,  upwards  of  forty 
years  in  adtivationy  on  Wm.  R.  Duncan^  sfarm,^  4*c.,  ^c. 
Dried  soil  slightly  darker  colored  than  the  preceding. 

No.  883 — Soil.    Labeled  '^  Sub-soil,  from  the  same  old  fidd,  Wm.IL 

Duncan's  f army  ^  ^c. 

Dried  soil  slightly  darker  than  the  preceding. 

One  thousands  grains  of  each  of  these  soils^  thoroughly  air-dried,  were 
digested  for  a  month,  severally,  in  water  charged  with  carbonic  acid;  the 
soluble  mailers  extracted  are  detailed  in  the  following  table,  viz : 


Organic  and  y olatil  e  matters 

Alumina,  and  oxides  of  iron  and  man- 
ganese and  phosphates  « 

Carbonate  of  lime....... 

Magnesia . . 

Sulphuric  acid . 

Potash 

Soda.. 

Silica. 

Loss 1.... 


No.  878.1  No.  879. 

1 

Virgin   I  Old  field. 

Soil.    I 


No.  680. 
Sub-soil. 


1.717 


2.687 
.149 
.041 
.094 
.008 
.147 
.310 


Watery  extract,  dried   at  212<>  F., 

(grains) j     5.633 


0.533 

.114 
2.231 
.092 
.032 
.087 
.004 
.264 
.243 


3.600 


0.500 

.080 
1.447 
.067 
.030 
.061 
.030 
.181 
.004 


No.  881. 

Virgin 
Soil. 


No.  882. 
Old  fidd. 


0.705 

.167 
1.347 
.089 
.033 
.035 
.009 
.147 
.101 


2.400 


2.633 


0.467 

.181 
.781 
.110 
.045 
.054 
.024 
.180 
.075 


No.  883. 
Sub-soil. 


0.833 

.114 
.814 
.067 
.041 
.058 
.013 
.254 


1.917 


2.194 


The  sub-soil  No.  883,  gives  up  more  soluble  matter  to  the  carbonated 
water  than  the  surface  soil  above  it,  which  is  quite  an  unusual  /;ircum- 
stance,  and  may,  most  probably,  be  attributed  to  the  fact  that  it  contains 
as  much  organic  natters  and  lime,  and  more  magneda,  potaash,  sulpbatw 
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and  phosphatefl)  tban  that     (See  following  tabla)     Sub-sml  plowing 
would,  therefore^  be  immediately  beneficial  to  tiiis  old  fidd. 
The  composition  of  these  soils,  dried  at  400"^  F.,  is  as  follows : 


Organic  and  Tolatile  matters. 

Alnmina 

Oxide  of  iron  . . 

Carbonate  of  lime . 

Magnesia 

Brown  oxide  of  manganese  . 

Phosphoric  acid - 

Sulphuric  acid 

Potash 

Soda.— 

Sand  and  insoluble  silicates 

Lose 


I 
No.  878.  No.  879.!No.  880. 
I  I 

Virgin   Old  field.  Sub-soil. 
Soil.    I 


76 


565  I 

600  I 

545 

687  I 

545 

366 

084 

475 

1S4 

070 


6.379 

4.240 

4.960 

.695 

.563 

.320 

.211 

.084 

.296 

.056 

81.920 

.276 


No.  881. 

Virgin 
Soil. 


5.797 

7.165 

5.460 

.320 

.859 

.370 

.228 

.050 

.583 

.053 

79.620 


Total |100.089    100.000 


M(ri8tare,  expelled  at  400<' |    4.750  I    3.125 


100^605 
3.400 


7.764 

6.790 

5.860 

.345 

.883 

.330 

.306 

.092 

.589 

.005 

76.820 

.216 


No.  882.  No.  883. 
Old  field.' Sub-soil. 


5.985 

6.240 

5.785 

.195 

.719 

•320 

.245 

.067 

.396 

.034 

79.945 

.069 


100.000  lioo.ooo 


4.050 


3.350 


5.923 

6.290 

6.885 

.195 

1.133 

.395 

.29& 

.•76 

.507 

.065 

79.970 


100*735 


3.350 


These  are  rich  soils,  like  the  blue  limestone  soils  generally.  The  sub- 
soil is  quite  rich  in  potash,  like  much  of  the  sub-soil  and  under-clays  on 
this  formation.  As  usual,  the  soils  of  the  old  fields  show  evident  signs  of 
deterioration,  in  the  reduction  of  the  proportions  of  the  essential  ele- 
ments of  v^table  nutrition.  Soil  No.  881  contains  less  of  its  elanenta 
in  an  immediately  soluble  condition  than  soil  No.  878 ;  probably  because 
it  has  less  organic  matters,  and  less  lime  than  that 

No.  884 — Soil.    Labeled  "  Virgin  Soily  from  Woodland,  on  the  farm 
of  Mr.  John  Goff,  near  KiddviUe,  Clarke  county,  Ky.    Indian  old 
fidds.    Forest  growth,  oak  and  hickory.    Devonian  Sandstone  formch 
tion.^^     {Obtained  by  Messrs..  Downie  and  Lesquereuz.) 
The  dried  soil  is  of  a  light,  greyish  umber  color.    A  considerable 

quantity  of  iron  gravel,  or  shot  iron  ore,  was  nfteS  out  with  the  coarse 

seive. 

No.  885 — Soil.     Landed  ^  Soil  from  an  old  field,  adjoining  the  preced- 
ing j  fifteen  years  in  cultivation;  taken  three  inches  below  the  surface; 
farm  of  Mr.  John  Gof,''  ^c,  ^c. 
Dried  soil  of  a  dark  umb«r  color,  contuns  iron  gravel 
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No.  886 — Soil.    Labeled  ^  Sub-soil,  from  a  corn-field  adjoining  the  two 
preceding,  taken  nine  inches  below  the  surface.     Mr.  Jno.  Goff^s 

farm,''  ^Tc,  ^c. 

Dried  soil  darker  colored  than  the  preceding,  of  a  dark  umber  color, 
verging  to  soot  colored.  More  than  a  third  of  its  weight  of  iron  gravel 
was  removed  from  it,  with  the  coarse  save,  before  analysis. 

One  thousand  grains  of  each  of  these  soils  were  digested,  severally, 
for  a  month,  in  water  charged  with  carbonic  acid ;  the  analyses  of  the 
soluble  materials  extracted  are  given  in  the  following  table,  viz : 


No.  884. 
Virgin  soil. 


Organic  and  volatile  matteni 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime  .-— — 

Magnesia ........ 

Sulphuric  acid • ^^ — ... ...........^ 

Potosh - — 

Soda 

Silica —  - - — — 

Loss . 

Watery  extract,  dried  at  212®  F.,  (grains)  » 


1.327 
.853 
.987 
.172 
.037 
.093 
.028 
.198 
.082 


3.777 


No.  885. 
Old  field. 


1.190 
1.453 
2.296 
.233 
.056 
.026 
.049 
.198 
.289 


5.790 


No.  886. 
Sub-soil. 


0.750 
.330 

1.113 
.259 
.045 

.  .015 
.067 
.314 


l.b93 


The  soil  of  the  old  field  gives  up  a  larger  quantify  of  solilble  matters 
than  the  virgin  soil,  principally  because  it  contains  more  carbonate  of 
lime  and  sulphuric  acid. 

The  composition  of  these  soils,  dried  at  400°  R,  is  as  follows,  viz : 


No.  684. 
Virgin  soil. 


Organic  and  rolatile  matters. 

Alumina ...  ..  .— . 

Oxide  of  iron ^— 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese  .. 

Phosj'horic  acid 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates  ... 
Loss 


Total 

Moistvre,  expelled  at  4»%^  F.. 


7.195 

5.615 

6.635 

.120 

.948 

.320 

.346 

.050 

.580 

.409 

78,470 


]00.5^8 


3.750 


No.  685. 
Old  field. 


6.842 
5.690 
9.5:)5 

.fao 

.772 
.145 
.384 
.127 
.265 
.122 
75.170 
.128 


100.000 


5.000 


No.  686. 
Subsoil. 


9.263 
6.815 

12.310 
.345 
.855 
.170 
.217 
.067 
.463 
.088 

69.220 
.187 


100.000 


5.275 
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These  soils  have  the  compoation  of  very  rich  schIs,  and  if  they  are 
well  dmined,  and  otherwise  under  &vorable  physical  circumstances,  they 
ought  to  produce  large  crops.  The  proportions  of  carbonate  of  lime, 
and  of  sulphuric  and  phosphoric  acids,  in  the  vir^n  soil  are  below  those 
contained  in  the  soil  of  the  old  field,  and  it  gives  up  much  less  soluble 
matter  to  carbonated  water  than  that ;  it  also  exhibits  a  larger  proportion 
of  sand  and  insoluble  silicates,  but  a  much  greater  quantity  of  potash. 
Top-dressings  of  lime  and  of  plaster  of  paris  would  be  advantageous  to 
the  virgin  soil  for  most  crops.  The  proportions  of  oxide  of  iron  in  soils 
Nos.  885  and  866  are  unusually  large,  and  contribute  to  give  them  their 
dark  color.  The  organic  matter  contained  in  the  sub-soil  is  also  unusu- 
ally large  in  quantity. 

No.  887 — LiMONTTE.     Labeled  ^Iron  gnxodfrbm  the  sub-soil  of  Indian 
oldfieldsy  Clarke  county j  Ky.^^     {See  the  preceding  soil) 

coMToemoir,  dkibo  at  313^  f.. 

Oxides  of  iron  and  manganese  and  alumina ^ 66.060 

Carbonate  of  lime - .084 

Magnesia . . ....... . ... .  .266 

PhoJiphoric  acid - .•  1.015 

Sulphuric  acid . . . . .i:<2 

Potash .' .349 

Soda «.  .181 

Silei  and  insoluble  silicates 19.040 

Water,  organic  matter,  and  loss .- . .-•— . . «. 12.873 

100.000 

It  contains  a  considerable  proportion  of  phosphoric  acid,  but  this, 
being  combined  with  the  per  oxide  of  iron,  or  alumina,  is  not  easily  taken 
up  by  the  atmospheric  water. 

No-   888 — ^Limestone.     Labeled  ^  Eydraulic  Limestone;  base  of  the 
Black  Slate,  Clarke  county,  Ky.    Found  also  in  Madison^  Baik^ 

*     PoweU,  EstiU,  4*c."     {Sent  by  S.  S.  Lyon,  Esq) 
The  dense  calcareous  portion  of  the  grey-black  slate. 

coHPoerrioir,  »ued  at  213^  f. 

Caibonate  of  lime - 40,280 

Carbonate  of  magnesia . 15.903 

Alumina,  and  oxides  of  iron  and  manganeee  and  phosphates........ . 9.460 

Sulphuric  add 1.025 

Potash 436 

Soda -.  .164 

Silex  and  insoluble  silicates . • .. St3.180 

Bituminous  matter,  water,  and  loss ..... ... . .. . .  9.552 

100^ 

It  is  probable  that  with  proper  management  this  limestone  will  make 
A  good  hydi&ulio  cemeni 
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No.  889 — ^LnfESTONB.     Labeled  ^Sandstone'}  with  oil,  {bitumen^)  hose  of 

the  MarceUus  shale,  Oil  Springs,  Clarke  county,  Ky^     {Obtained  by 

Messrs.  Downie  and  Lesquereux.) 

A  dark-grey  Kmestone,  with  its  calcareous-spar-lined  cavities  impr^- 
nated  with  fluid  bitumen.     Weathered  surfeces  of  a  dull  buflf  color. 

Dried  at  212°,  it  lost  0.01  per  cent  of  moisture. 

^COMPOSITION,   DRIED  AT  212®   V. 

CarboD&te  of  lime - — ^1  56.760 

Carbonate  of  magnesia . 21.302 

Alumina,  and  oxideaof  iron  and  manganese 11.260 

Phosphoric  acid_.... . ..—  .438 

Sulphuric  acid .372 

Potosh - —  .193 

Soda .103 

Silex  and  insoluble  silicates . ...... 2.480 

Bituminous  matters  and  loss  ... . . 7.092 

100.000 
CRITTENDEN  COUNTY. 

No.  890 — Carbonate  op  Iron.    Labeled  ^^Iron  Ore,  Sneeffs  mines  on 

Tradewater  River,  Crittenden  county,  Ky^ 

A  dense,  dark-reddish-brown  ore ;  not  adhering  to  tiie  tongua  A 
whitish  incrustation  in  the  fissures.  Specific  gravity  3.1066.  Powder 
brownish-drab  color. 

Dried  at  212°  R,  it  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,  DMED  AT  212®  F. 

Carbonate  of  iron .... 64.2.39)  90  cun  —  >«^#  #.r  t«v«. 

Oxide  of  iron 2.723J  ^'^  ^  ^*-  ^^  ^~- 

Alumina « 1.120 

Carbonate  of  lime .680 

Carbonate  of  magnesia . 2.118 

Carbonate  of  manganese . . .662 

Phosphoric  acid .... ,  .768 

Sulphuric  acid . .372 

Potash 379 

Soda . trace. 

Sand  and  insoluble  silicates 26. 480 

Water  and  loss... .469 

100.000 

Sufficiently  rich  to  be  smelted,  lut  containing  rather  too  much  phos- 
phorus and  sulphur  to  make  a  very  tough  malleable  iron. 

ORES,  &c.,  FROM  CRITTENDEN  FURNACE. 

No.  891 — ^Ltmontte.     Labeled  ^Pipe  Ore.     Crittenden  Furnace,  Crit- 
tenden county,  Ky,  {G.  D.  Cobb  4*  Cb.")     {Obtained  by  John  Bart" 
lett,  Esq.) 
A  dark  brown  limonite  ore ;  some  of  it  exhibiting  an  in^gular  tubor* 
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calated,  columnar,  structure.    Exterior  covered  with  reddish  and  yd* 

lowish  ochreous  ora     Powder  of  a  rich  brownish-yellow  color. 

No.  892 — LiMONTTB.     Labeled  ^Pot  Ore^'  Crittenden  furnace^'  ^c. 

A  layer  of  dense,  dark-colored  limonite  ore,  (nearly  of  the  color  of 
blacksmith's  anvil  scales,)  forming  a  geode;  the  interior  surface  of  which 
exhibits  iridescence,  and  is  studded  with  small  tubercles.  The  cavity 
contained,  on  what  appeared  to  have  been  the  lower  surface,  a  thin  layer 
of  pink-grey  silicious  matter  easily  reduced  to  powder.  Exterior  of  the 
geode  of  an  umber-brown  color.  Powder  of  a  reddish-brown  color. 
No.  893 — LiMONrrB.     A  portion  of  the  exterior  oxidated  layer  of  the 

^  Block  Orey  {No.  896,  described  below.)     Crittenden  furnace,'''  ^c. 

A  dense,  compact  limonite;  not  adhering  to  the  tongue.    Powder  of 
a  rich  brownish-yellow  color.    Specific  gi'avity  3.5195. 
No.  894 — Limonite.    Labeled  ^Brown  Ore^     Crittenden  Furnace^  4*c., 

4^c.     ^A  large  solid  specimen  of  unique  form.'^ 

A  dense,  dark-brown  limonite,  coated  with  yellow  ochreous  ore,  in  the 
shape  of  a  knotty  branching  stem.     Not  adhering  to  the  tongua     The 
fractured  surface  glimmers,  in  some  places,  from  the  presence  of  small 
scales  of  mica.    Powder  of  a  rich  brownish-yellow  color. 
No.  895 — LiMONrrB.     Labeled  ^  Honey-comb  Ore,  Crittenden  Furnace^ 

A  dark-brown,  porous  limonite  ore;  incrusted  with  light  red  ochre- 
ous ore. 

The  composition  of  these  five  limonite  ores,  from  Crittenden  furnace^ 
dried  at  212''  F.,  is  as  follows: 


No.  891. 
Pipe  Ore. 

78.140 
.580 

a  trace 
.680 
.560 
.608 
.133 
.328 
.014 

7.780 

11 .009 
.263 

No.  892. 
Pot  Ore. 

No.  893. 
Eit'r  layer. 
Black  Ore. 

No.  894. 
Brown  Ore. 

No    895. 

Honej-comb 

Ore. 

Oxide  of  iron  ........ 

80.940 
.680 
trace. 
.474 
.380 
.602 
.201 
.328 
.202 

11 .520 
6.300 

61 .000 
.680 
trace. 
-796 
.180 
.886 
trace. 
.320 
.150 
5.180 

li.900 
.008 

72.140 
.480 
trace. 
.308 
.880 
.438 
.166 
.417 
.180 
16.980 
10.200 

81.340 

Aluniinft    ............ 

1.340 

Carbonate  of  lime 

Miif^oesia  ............ 

trace. 
.503 

Brown  ox.  of  manganese 
Pbosphoric  aoid....... 

Sulphuric  acid 

Potash 

S>d;i -- 

.360 

1.204 

.132 

.181 

.064 

Silex*inaol*ble8iUcate8 

Combined  water 

Loai 

4.380 
11.140 

Total 

100.000 

100.427 

100.000 

102.189 

100.644 

Moist.,  ezp'd  at  2130  F. 

0.800 

1.100 

0.800 

0.200 

1          i.oco 

Perientage  of  iron 

S4.7S2 

66.684 

66.725 

5«..<>21 

r    '    56.954 

n 
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Ore  No.  895,  honey-comb  ore,  contains  more  phosphoric  acid  than 
any  of  the  Crittenden  furnace  ores;  and  the  **  brown  ore,"  No.  894,  con- 
tains the  least  of  this  injurious  ingredient,  and  would  probably  yidd 
the  toughest  iron.  These  ores  are  all  quite  rich  in  iron,  and  contain  but 
little  alumina,  and  hardly  a  trace  of  lima  The  quality  of  the  iron  pro- 
duced would,  no  doubt,  be  improved  by  the  use  of  a  large  proportion  of 
pure  limestone  with  the  addition  of  pure  clay  or  some  other  aluminous 
material,  for  the  flux.  This  would  carry  oiF  some  of  the  phosphoric 
acid  in  the  "cinder." 

No.  896. — Carbonate   of  Iron.     Labled  ^  Block  Ore.      Crittenden 
fumacey  Crittenden  county^  Ky^ 

A  fine-grained,  dark-grey  carbonate  not  adhering  to  the  tongue;  with 
a  tUn  layer  of  yellowish-brown  limonite  on  the  exterior,  (the  composition 
of  which  is  given  above,  (No.  894.)  (A  portion  of  the  grey  inteiior 
taken  for  the  present  analysis.)  Powder  of  a  yellowish-grey  color,  spe- 
cific gravity  3.353.    Dried  at  2]  2°  it  lost  0.40  per  cent  of  mmture. 

ooMPOirrioif ,  diucd  at  312^  f. 

Carbonate  of  iron €4.191)  oo  o^a  •--.«-«♦  «f  i«« 

Oxideof  iron 2.94«5  ^'^^  Percent,  of  Iwo. 

Alumina .43U 

Carbonate  of  lime— - 2.124 

Carbonate  of  magnesia .».        13.205 

Carbonate  of  manganese .  1.324 

Phosphoric  acid .... ... • . .  .823 

Sulphuric  acid .-.——. —  .201 

Potash 704 

Soda 260 

Silez  and  insoluble  silicates 13.980 

Loss 761 

100.000 

This  analysis  and  that  of  the  exterior  layer  of  this  ore,  (No.  894,) 
illustrate  the  manner  in  which  the  ores  of  the  carhonctte  of  the  protoxide 
of  iron  become  gradually  converted,  by  exposure  to  the  atmo^herio 
agencies,  into  ores  of  hydrated  peroxide  of  iron,  or  limonites.  The 
oxygen  of  the  air  gradually  displaces  the  carbonic  acid  m  the  ore,  and 
this  latter  acid,  with  the  water  which  frequently  washes  the  oro^  gradually 
remove  the  carbonates  of  lime,  magnesia,  and  manganese^  and  a  portion 
of  the  alkalies  and  sulphuric  acid,  leaving,  however,  most  of  th^  phoir 
phone  acid  in  insoluble  combination  with  &e  peroxide  of  iron. 
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No.  897 — ^LiMESTONB.  Labeled  ^^Blue  Limestone,  used  as  a  flux  at  Crit^ 
tenden  Furnace,  Crittenden  county,  Ky.  Found  near  the  Furnace. 
Very  goodr     {Obtained  by  Mr.  Bartlett.) 

A  light  slatoKSolored^  fine-grained  limestone,  giving  a  bituminous  odor 
when  hammered,  and  presenting  a  black  thin  coating  on  some  of  the 
layers^  probably  bituminous.  Dull  is  appearance  generally,  but  present- 
ing a  few  &oets  of  calc.  spar.    Not  adhering  to  the  tongue* 

No.  898 — ^LiMESiONE.  Labeled  ^Grey  Limestone,  used  as  a  flux  at  Crit- 
tenden Furnace,  ^c.  Found  near  the  Furnace  Inferior  to  the  blue.^' 
A  light^  reddish-grey,  dull,  fine-grained  limestone;  adhering  slightly 

to  the  tongue. 

COUFOSITIOK  OF  THX8X  TWO  LIMK8T0H18,  DKISI>  AT  212^  T. 


Carbonate  of  lime .............. 

Carbonate  of  ma^esia  .... .... 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid..... .. —  . ..... 

Sulphuric  acid ........... 

Potash 

Soda 

Silex  and  insoluble  silicates .......... 


Specific  graritj 

Moisture  lost  at  212^  F.. 
Percentage  of  lime . 


No.  897. 
Blue 


53.880 

S5.858 

1.460 

.098 

.003 

.394 

.255 

18.880 

.172 


lOO.OtO 


S.719 

0.10 

39.675 


No.  896. 
Grej  limestone. 


55.380 

39.246 

1.333 

.117 

a  trace. 
.344 
.056 

14.280 


100.646 


3.783 

none. 

31.030 


These  are  both  magnesian  limestones ;  resembling  each  other  a  good 
deal  in  compodtion.  No  good  reason  can  be  given,  from  the  analyses, 
why  the  one  is  preferred  to  the  other ;  except  that  the  blue  contains  a 
litUe  less  of  phosphoric  acid  and  of  magneda,  and  a  little  more  of 
the  alkalies  and  silica  than  the  grey.  The  former  may  therefore  be  a 
little  more  fiisible;  but  the  latter  contains  a  larger  percentage  of  lime. 
These  limestones  would,  no  doubt^  make  good  hydraulic  cement 

No.  899. — Sandbtonb.    Labeled  ^Hearthstone,  (best,)  found  two  tniles 

from  Crittenden  Furnace,  Crittenden  county,  Ky^ 

A  lighirsalmoii-colored  sandstone^  so  friable  as  to  be  easily  craahed  in 
tbe  fif^geri.    Under  the  lens  the  dear  quartz  grains  do  not  appear  to  be 
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united  by  any  cement    Some  small  black  speeka  and  a  litUe  oxide  of 
iron  give  the  color  to  it. 

No.  900. — Sandstone.    Leaded  ^  Eeartkstonej  {second  qualityj)  same 

locality  as  the  last,  Crittenden  FurnacCj  4^c,  4*c" 

Lighter  colored^  finer  grained,  and  apparently  more  pure  than  the 
preceding,  which  it  resembles ;  nearly  white. 

OOHPOIITION,  AC,  DBIXD  AT  213®. 


Band  and  insoluble  silicates 

Alumina  and  oxides  of  iron  and  manganese. 

Lime 

Magnesia 

Pliofiphoric  acid 

Sulphuric  acid . 

Potash - 

Soda - - 

Water  expelled  at  a  red  heat 


100.390 


No.  899. 

No. 

900. 

Best. 

Second 

quality. 

99.080 

98.680 

.080 

.380 

trace. 

trace. 

.360 

.400 

trace. 

trace. 

.063 

trace. 

.386 

.464 

.121 

.058 

.300 

.500 

100.483 


Neither  of  them  lost  an  appreciable  quantity  of  moisture  at  212°  F. 

Experience,  with  the  intense  heat  of  the  iron  fiimace,  have  demon- 
strated which  is  really  the  purest  sandstone^  and,  consequently,  which  is 
the  least  fusible. 

Four  specimens  of  the  pig  kon  of  Crittenden  furnace  were  sdected 
for  analysis  by  Mr.  John  Bartlett,  described  as  follows : 

No.  901. — ^PiG  Iron.    Ldbded  "  Grey  iron  from  mixed  ores^^  Critten- 
den Furnace^  Crittenden  county^  Ky, 
A  moderately  fine-grained,  grey  iron.     Small  fragments  are  easily 

broken  under  the  hammer.    Yields  with  difficulty  to  the  file. 

No.  902 — ^Pia  Iron.    Labded  ^^Livdy  Grey  Iron,  {No.  1^  forge  iron,) 

Crittenden  Furnace,  4*^" 

Rather  finer-grained  than  ilie  preceding.  Small  fragments  flatten 
under  the  hammer,  but  soon  break  to  pieces.    Yiel&  easily  to  the  file. 

No.  903— Pig  Iron.    Labded  ^  Grey  Iron  from  ^Pipe  Ore^  alone^ 

Crittenden  Furnace,  4*c" 

Coarser  grained  and  somewhat  lighter  colored  than  the  two  preceding ; 
presenting  more  distinct  brilliant^  (specular,)  scales.    More  tough  than 
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the  preceding ;  small  fragments  extend  a  little  under  the  hammer,  but 
soon  break.    Yields  more  easily  to  the  file. 

No.  904 — ^Pio  Iron.    Labeled  ^  White  Iron,  Crittenden  Furnace^  ^c^ 

Hard;  yields  with  difficulty  to  the  file;  somewhat  tough:  small 
fragments  flatten  under  the  hammer.  White;  fi:acture  presenting  a  con- 
fused bladed  crystalline  appearance. 


OOMPOBITTOIC  OF  THE  FOUR  PIG  IRONS. 


Iron 

Graphite 

Combined  carbon . 
Manganese  .«s...*. 

BUicon  ... .... 

Slag 

Aluminum ... 

Calcium ..... 

Magnesium 

Potassium 

Sodium .... 

Phosphorus . . 

Sulpimr  ..... 


Total  carbon  .. 


Specific  gntTitj - '. 6.9833 


No.  901.     No.  902, 


90.733 

1.884 

1.716 

.129 

3.490 

.664 

.084 

trace. 

.271 

.102 

.065 

.864 

.U7 


100.129 


3.600 


91.094 
2.024 
.340 
.633 
3.777 
.724 
.202 
trace. 
.414 
.080 
.097 
.443 
.052 


99.880 


2.364 


6.9902 


No.  903. 


91.111 
S.224 
.420 
.417 
3.508 
.984 
.202 
trace. 
.41? 
.054 
.077 
.320 
.052 


No.  904. 


93.879 
.384 
4.500 
.344 
.623 
.084 
.203 
trace. 
.451 
.080 
.097 
.451 
.127 


99.786         101.222 


2.642 


4.884 


6.60.33 


7.3988 


The  "  white  iron  "  is  purer  than  any  of  the  other  samples.  As  is  well 
known,  it  owes  its  whiteness  and  hardness  to  the  carbon  being  in  a  chem- 
icaUy  combined  state;  whilst  in  the  soft  grey  iron  the  carbon  is  in  a 
separated  state,  and  simply  mixed  in  the  iron,  in  the  form  of  fine  scales 
of  griq>hite  or  plumbago. 

There  is  rather  more  phosphorus  in  most  of  these  specimens  than  is 
desirable,  and  the  silicon  is  also  in  considerable  proportion.  Both  tend- 
ing to  make  the  iron  brittle  or  ^cold  short."  It  would  no  doubt  improve 
the  toughness  of  the  metal  to  use  a  larger  proportion  of  ^oo^?  limestone  in 
the  flux;  say  one  half  more  than  has  generally  been  used  at  this  fur- 
nace ;  so  that  bi-silicateSy  instead  of  tri-silicaieSy  would  be  formed,  with 
the  earthy  matters,  in  the  cinder. 

Four  characteristic  specimens  of  ^cinder"  or  furnace  slag,  were  col- 
lected for  analysis,  at  this  furnace,  by  Mr.  John  BarUett  The  details  of 
the  examination  of  which  are  as  follows : 


126 


CHEMICAL  EKPORT  OP  OEOLOOICAL  SURVET. 


No.  905— Iron  Furnace  Slag.    Ldbded  ^Cinder  fnm  the '  white  irm^ 

Crittenden  Furnace^  Crittenden  county^  Ky^ 

A  vitrified  greyish-bottle-green,  tending  to  olive  green,  dag;  transpa- 
rent on  the  edges ;  containing  bubbles.  Eadly  fusing,  before  the  blow- 
pipe, into  a  blebby  globule. 

No.  906 — ^Iron  Furnace  Slag.    Labeled  ^'Cinder  from  the  grey  iron 

from  mixed  oresy  Crittenden  Furnace,  4*c." 

A  dark,  smokey-blue  dense  glass;  with  striae  of  darker  and  lighter; 
transparent  in  thin  fragments ;  contains  no  bubbles.  In  oxidating  flame 
of  blow-pipe  easily  melts  into  a  blebby  globule. 

No.  907 — ^Iron  Furnace  Slag.    Labeled  ^Cinder  from  the  Uvdy  grey, 

forge  iron,  Crittenden  Furnace,  4*c." 

An  opake  grey-blue,  vescicular  slag ;  translucent  on  the  edges  and 
containing  brilliant  plates  of  graphite  and  involved  charcoal.  In  oxidat- 
ing flame  of  the  blow-pipe,  very  easily  fiisible  into  a  clear,  bottle-green 
globule. 

No.  908 — Iron  Furnace  Slag.    Labeled  "  Cinder  from  the  ^Pipe  Ori 

done,  Crittenden  Furnace,  4*c." 

A  dense  purplish,  smoky-colored  slag ;  transparent  in  thin  fragments ; 
containing  no  bubbles.  In  the  oxydating  flame  of  the  blow-pipe,  melts 
easily  with  much  intumescence,  into  a  whiti^,  blebby  globule. 


COHPOSinON  OF  TBSSB  FOUE 

SLACK. 

No.  905. 

Slag  from  white 
iron. 

No.  906. 
From  mixed  ores. 

No.  907. 

From  lively  grey 
iron. 

No.  908. 

From  pipe  ore 
alone. 

Silicn 

59.580 
7.980 

23.164 
1.358 
4.464 

.860 
.135 

1.425 
.130 

1.504 

61.980 
9.080 

24.623 

1.538 

.963 

.446 

.052 

1.317 

.275 

64.880 
7.480 

15.847 
1.287 
7.164 

.781 
.080 
2.047 
.271 
.163 

65.520 

Alumiiuk  .......... 

8.280 

Lime.. ........... 

22.155 

Magnesia 

Protoxide  of  iron  — 
Ph)toxide  of  manga- 
nese .-—.---..- 

1.645 
J. 584 

.353 

Sulphuric  acid 

Pff^rfi _.    , 

.149 
1.692 

Soda 

.162 

Loss 

100.000 

100.274 

100.000 

101.740 

Iropoftion  of  oi^-  ^ 
gen  in  the  6aset  ^ 
totheoxTgenin 

tbtftltM,               J 

As  12.358:30.050 

or 

As  1:2.451 

As  12.495:32.182 

or 

As  1^.575 

As  10.682:33.688 

or 

As  1:3.150 

As  11.599:34.021 

or 

At  1:2.941 
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The  considerable  loss  of  iron,  in  the  form  of  protoxide^  as  shown  in 
the  analyses  of  Nos.  905  and  907,  would  be  avoided  by  the  use  of  more 
lime  in  the  ilux« 

In  the  analyses  of  these  slags,  it  will  be  seen  that  the  proportion  of 
sulphur  (sulphuric  acid)  is  estimated.  Doubtless,  much  of  this  injuri- 
ous ingredient  may  occasionally  be  thus  carried  off,  where  the  alkalies 
and  alkaline  earths  are  in  large  proportion  in  the  flux.  As  to  the  quan- 
tity of  phosphoric  acid  removed  in  this  manner,  the  estimation  was  not 
made  in  these  analyses.  This  is,  however,  a  question  of  great  impor- 
tance^  especially  in  relation  to  the  quality  of  the  iron  made  with  more  or 
less  limestone  to  the  flux. 

ORES,  &o.,  FROM  HURRICANE  FURNACE. 

No.  909 — ^LniONiTE,     Labeled  ^Bloek  Ore,  {No.  1,)  found  in^nesUi* 
or  beds  five  to  seventy-five  fed  below  the  surface.  Banks  about  a  mile 
and  a  quarter  from  Hurricane  FurnacCy  {formerly  Jackson  Furnace^ 
Crittenden  county ^  Ky^ 
This  and  the  next  ore  (^honey-comb  ore")  are  principally  used  at  ttus 

fiimace ;  say  about  three  fourths.    Obtained  by  Mr.  J(^n  Bartlett 
A  dense^  dark-brown  limonite,  in  irregular  shaped  masses;  cellular  in 

the  interior ;  coated  with  ochreous  ore  of  a  rich  reddish-yellow  color. 

Powder  of  a  dark,  brownish-ydlow  color. 

No.  910 — ^Ldiontte.      Labeled  ^Honey-^amb  Ore,  {M.  2,)  Hurricane 

Furnace^  Crittenden  county,  Ky.,  4^c" 

The  dense  hard  layers  are  in  smaller  proportion  to  the  handsome 
yellowish  ochreous  ore  than  in  the  preceding  spedmen.  This  being 
mostly  composed  of  soft  ochreous  ora  Powder  of  a  l^ht,  brownish- 
yellow  color. 

No  911 — ^LiMONrrE.    Labeled  ^Pipe  Ore,  {No.  3,)  Hurricane  Furnace^ 

Crittenden  county,  Ky^ 

A  dense,  dark-brown  limonite^  adhering  slightly  to  the  tongue ;  mainly 
made  up  of  adhering,  tuberculated,  columnar,  or  stalactite  concretions ; 
with  some  light^  reddish-brown  and  ydlow,  ochreous  ore  between. 
Powder  of  a  daik,  brownish-yellow  color. 

No.  912 — ^Lmonttb.    Ldbded  ^Pot  Ore,  {No.  4,)  Hurricane  Furnace, 
Crittenden  county,  Ky^ 
Irrsgaliur  shaped,  hollow  mass^  or  geodes,  of  dark-brown  limonite, 
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incrusted  with  dirty,  yellowish-brown  ochreous  ore.    Dense  portion  does 
not  adhere  to  the  tongue.    Powder  of  a  dark,  brownish-yellow  color. 

No.  913— LxMONiTE.    Labeled  ^Slate  Ort,  {No.  5,)  Hurricane  Furnace^ 

Crittenden  county,  Ky.^'* 

A  portion  of  a  flat  layer,  about  half  an  inch  thick,  of  brown  limonite, 
not  adhering  to  the  tongue ;  coated  on  both  sides  with  yellow  ochreous 
ore.    Powder  of  a  light,  brownish-yellow  color. 

No.  9]  4 — ^LiMONTTE.    Labeled  ^Sand  Ore,  {M.  6,)  Hurricane  FumacBj 

Crittenden  county,  Ky.,'*  ^c. 

Dark,  reddish-brown,  with  darker  spots;  granular;  containing  sand. 
Powder  of  a  rich,  brownish-yellow  color. 

COMPOSITION  OF  THE  FUBCEDINQ  BIZ  ORICi,  DRIED  AT  912°  F. 


Oxide  of  iron 

Alumina 

Lime . •• .. 

Magnesia 

Brown  oxide  of  manganese  . 

Phosphori  c  acid 

Sulphuric  acid 

Potash 

Soda 

Silex  and  insoluble  silicates. 
Combined  water 


I 
No.  909.  No.  910. 


Block 
ore. 


80.940 
.400 

trace. 
.713 
.280 
.438 
.200 
.200 

trace. 

7.380 
10.000 


Total- 100.571 


Percentage  of  uron... ^'^ 

Moisture,  lost  at  912«  F 


0.70 


Honey- 
comb 
ore. 


56.840 

8.980 

trace. 

.936 

.320 

.591 

.040 

.301 

trace. 

20.880 

11.600 


100.488 


39.806 


1.60 


No.  911. 
Pipe  ore. 


83.540 
.580 
trace. 
.541 
.240 
.502 
.083 
.162 
.076 
5.380 

10.560 


100.664 


;8.  14 


1.00 


No.  912. 
Pot  ore. 


No.  913.  No.  914. 
Slate  ore.  Sand  ore. 


83.060 
.480 

trace, 
.513 
.240 

trace. 
.248 
.135 
.104 

4.080 
11.600 


100.460 
58.168 


0.50 


84.640 
.580 
trace. 
.471 
.680 
.464 
.097 
.143 
.145 
2.920 

10.800 


25.940 
.580 

trace. 
.654 
•180 

trace. 
.132 
.189 

trace. 
68.180 

3.400 
.746 


100.940 


59.275 


0.50 


100.000 


18.166 


0.40 


These  ores  are  all  quite  rich,  except  the  "sand  ore;"  which  may  very 
well  be  used  in  nuxture  with  some  of  the  richer  sorts.  The  pot  ore  seems 
to  contain  the  least  phosphoric  acid  amongst  the  richer  specimens.  All 
are  devoid  of  any  marked  quantity  of  lime.  (See,  under  the  bead  of 
Trigg  county,  the  exammation  of  some  of  the  water  and  sediment 
obtained  from  the  interior  of  the  "pot  ore"  of  this  region.) 
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No.  915 — ^LiAnsTONE.    Labeled  ^Blue  Limestone  used  as  afiux  {good) 

at  Hurricane  Furnace^  Crittenden  county ^  Ky.    Found  near  the  Fur- 

nace^     {Obtained  by  Mr.  John  Bartlett) 

A  fine-grained,  dark  lead-colored  limestone ;  containing  fossil  shells^ 
and  sparkling  with  &cets  of  calc.  spar. 

Dried  at  212°  F^  it  lost  0.10  per  cent  of  moisture. 

COMPOSITION,  ORIKD  AT  212°    F. 
» 

Carbonate  of  lime ^        79.360cs50.156  peroeotof  lime 

Carbonate  of  magnesia .. 8.46d 

Alumina,  and  oxides  of  iron  and  manganese .  2.5ti0 

Phosphoric  acid .. . a  trace. 

Sulphurio  acid .587 

Potash - .363 

Soda 233 

S ilex  and  insolnble  silicates . .. 7.580 

Loss 919 

100.000 

This  limestone  contains  but  little  phosphoric  acid,  which  is  in  it»  favor 
as  a  flax  for  iron ;  but  it  would  be  better  did  it  contain  less  sulphurio 
acid. 

No.  916 — Sandstone.     Labeled  "  Sandstone  used  for  the  bosh  and  inner 
wallj  at  Hurricane  Furnace^  Crittenden  county^  Ky.    Found  two  miles 
from  the  furnace.'^     {Obtained  by  Mr.  John  Bartlett) 
A  moderately  firm,  fine-grained  sandstone;  colored  more  or  leas  with 

oxide  of  iron,  in  bands. 

No.  917 — Sandstone.    Labeled  "  Hearthstoncy  found  two  miles  from 
Hurricane  Furnace^  4^c." 

Coarser  grained  than  the  preceding;  quite  friable;  less  colored  with 
oxide  of  iron.  Composed  of  rounded  grains  of  nearly  clear  quartz, 
with  no  other  cement  than  oxide  of  iron. 

No.   918 — Sandstone.     Labeled  ^  Hearthstone^  {superior^  from  the 

same  locality  as  the  last,  ^c." 

Firmer  and  coarser-grained  than  the  preceding;  containing  small 
rounded  quartz  pebbles,  and  peroxide  of  iron  in  spots. 
17 
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COMPOSITION  or  THSSS  THREE  SAND6T0NEB,  DRIED  AT  212®  F. 


Bond  and  insoluWc  silicates - 

Alumina,  and  oxides  of  iron  and  man<ranese. 

Lime 

M?i«;nesia 

Phosphoric  acid 

Sulphuric  acid ... 

Potash 

Boda. 


Loss,  and  water  expelled  at  red  heat . 


Total. ^ 100.000 

Moisture,  lost  at  212®  F 


No.  916. 

No.  917. 

No.  918. 

97.400 

98.580 

98.640 

.980 

.640 

.5t0 

trace. 

trace. 

trace. 

.566 

.6t)6 

.266 

trace. 

trace. 

trace. 

trace. 

trace. 

trace. 

•.213 

.2:u 

.212 

.156 

.124 

.028 

.6t6 

.240 

.400 

100.000 

100.4j!'1 

100.126 

0.20 

0.30 

0.40 

That  sandstone  which  is  the  most  esteemed  for  resisting  the  action  of 
the  strong  heat  of  the  furnace,  is  the  purest ;  containing  less  of  foreign 
materials  with  its  clear  quartz  sand  than  any  of  the  others. 

No.  919 — FiQ  Iron.     Labeled  "  Grey  Iron,  {not  dead  grey ^  for  forg- 
ing emd  foundry  purposes.     Hurricane  Furnace^  Crittenden  county^ 
Kyr     {Obtained  by  Mr.  John  Bartlett) 
A  coarse-grey,  specular,  grey  iron.    Yields  easily  to  the  file.    Small 

fragments  break  easily  under  the  hamm^. 

No.  920 — Pia  Iron.    Labeled  "  Lively-grey  Iron,  Hurricane  Furnace, 
4v.,  ^cr 

Somewhat  finer-grained,  and  a  little  lighter  colored  than  the  preceding. 
Yields  easily  to  the  file.  Small  fragments  flatten  somewhat  under  the 
hammer,  but  soon  break  to  pieces. 

No,  921 — Pig  Iron.    Labeled  ^^Wliite  Iron,  Hurricane  Furnace,  ^c, 

ire:' 

Very  hard,  and  difficult  to  break ;  tougher  than  white  iron  generally. 
Yields  with  difficulty  to  the  file.  Fracture  presenting  a  confused,  bladed, 
semi-crystalline  appearance,  radiating  from  the  under  side  of  the  pig. 

No.  922 — ^Pio  Iron.    Labeled  "  Iran  intermediate  between  White  Iran 
and  Lively-grey.     Hurricane  Furnace,  ^Tc,  4*^"  "^ 

A  moderately  fine-grained,  light-grey  iron.    Yields  with  some  difliculty 

to  the  fila    Small  fragments  extend  a  little  under  the  hammer,  but  soon 

break  t )  pieces. 
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COMPOfllTIOIff  OF  THUS  FOUR  SPECIMENS  OF  IKON. 


IrOTl      , — 

Graphite 

Cumbined  carbon. 

ALmganese 

SilicoQ 

S!*^g 

Alumnium 

Crtlcium . -.- 

M'lgne^ium 

Putiiaiiium . 

Sodium . 

Phusphorus ... 

Sulphur 

Loss 


Total i     100.212 

Total  carbon 

Specific  grayitj ............ ........ 


No.  919. 

No.  920. 

No.  931. 

No.  922. 

91.  m 

92.143 

92.263 

92.336 

2.040 

2.624 

.984 

2.^24 

2.284 

1.560 

5.360 

2.860 

.172 

.433 

.417 

.345 

2.180 

2.065 

.142 

.624 

.184 

.284 

.184 

.084 

.202 

.170 

.202 

.149 

trace. 

trice. 

trace. 

trace. 

.:.68 

.348 

.328 

.220 

.064 

.04S 

.105 

.0IS9 

.(•54 

.082 

.177 

.019 

.';27 

..'i40 

.464 

.446 

.066 

.066 

.108 

not  estimM 
.611 



1     100.212 

100.:)63 

I00.7.i4 

100.000 

- — ' — — 

4.324 

4.184 

<:  344 

5.0S4 

7.0657 

7.1060 

7.9263 

7.2778 

The  iron  from  HurricaDe  furnace  has  maiatained  a  good  character  for 
softness  and  toughness.  By  the  following  analyses  of  the  slags  from 
this  furnace,  it  will  ho  seen  that  tliey  have  a  larger  proportion  of  bases  to 
the  silica,  especially  of  lime,  magnesia,  and  alumina,  than  is  contamed  in 
the  Crittenden  furnace  "  cinders,"  reported  above. 

No.  923 — ^Ibon  Fqrnace  Slag.    Labeled  ^Slag  from  the  grey  iron^ 
Hurricane  Furnace^  Crittenden  countt/y  KyV     {Obtained  by  Mr. 
John  Bartiett.) 
A  glossy,  dark-bluish-smoky  slag ;  translucent  on  the  thin  edges.    A 

portion  of  the  lump  is  opake  and  blebby,  and  is  of  an  olive-grey  color. 

Before  the  blow-pipe,  in  the  oxidating  flame,  it  easily  melts  into  a  blebby 

globule. 

No.  924 — ^Iron  Furnace  Slag.    Labeled  ^Slag  from  the  lively  grey 

iron,  Harricane  Furnace^'*  4*c.,  ^c. 

A  dark  glossy  slag ;  of  a  smoky  black  color ;  translucent  on  the  thin 
edges.  Before  the  blow  pipe,  in  the  oxidating  flame,  easily  melting  into 
a  blebby  globule. 

No..  925 — laoN  Fornace  Slag.     Lgbded^^lag  from  the  white  iroUj 

Hurricane  Furnace^  .4*c,  4*c." 

A  dark,  bottle  green  blebby  slag;  translucent  on  the  thin  edges. 
BefiNDS  the  blitw-pipe,  mdts  qidie  eaeily  into  a  4ark  bottle-green  globule 
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No.  926 — ^Iron  Furnace  Slag.    Lahded  ^Slag  from  iron  intermediate 
hettveen  white  and  lively  grey.  Hurricane  Furnace^  4*c.,  4*c." 
A  frothy  greenish-grey  slag ;  fiill  also  of  large  bubbles,  some  of  which 
are  incrusted  with  oxide  of  iron.    Before  the  blow-pipe  it  mdts  easily 
into  a  frothy  globule. 

The  formation  of  bubbles  in  the  dense  slags,  when  fiised  in  the^  oxi- 
dating flame  of  the  blow-pipe,  is  doubtless  owing  to  the  oxidation  of  the 
involved  smoky,  or  carbonaceous  matters,  which  give  to  it  the  fiiliginous 
color.  In  the  slag  from  the  white  iron,  this  oxidatim  seems  to  have 
taken  place  in  the  furnace;  by  an  excess  of  the  blast,  perhaps. 

THE  COMPOSITION  OF    THESE  SLAGS    IS  AS  FOLLOWS: 


No.  923. 

No.  924. 

No.  925. 

No.  926. 

Silica 

Alumina,  -., — — — 

55.380 

14.440 

25.578 

3.304 

1.494 

trace. 

1.815 

.173 

55.580 

13.380 

25.241 

3.660 

1.854 

trace. 

1.495 

.199 

56.980 
13.280 
16.936 
2.845 
10.495 

trace. 

1.398 

.016 

59.980 
11.880 

Liine*.      -—•---— 

21.066 

Masrnesia    ........ 

3.566 

Protoxide  of  iron  .. 
Protoxide  of  manga- 
nese............ 

4.014 
trace. 

Potash 

1.151 

Soda 

.388 

Total 

102.184 

101.409 

101.950 

102.045 

Proportion  of  oxy-  "j 
gen  in  the  bases  1 
to  oxygen  in  the  f 
silica-. J 

As  16.017:28.755 

or 

As  1:1.798 

As  15.611:28.859 

or 

As  1:1.848 

As  14.729:29.585 

or 

As  1:2.008 

As  14.154:31.143 

or 

As  li2.200 

It  is  instructive  to  observe,  in  the  above  slags,  how  tiie  proportion  of 
protoxide  of  iron,  (and  consequent  waste  of  metal,)  increases  as  the 
quantity  of  lime  is  diminished.  That  which  was  formed  with  the  ^  white 
iron  ^'  contains  the  least  lime  of  all.  These  slags  approach  to  bi-siHcates 
in  their  composition ;  whilst  those  of  Crittenden  furnace  are  nearly  tri- 
siUcates. 

Now  927 — Clay.    Labeled  "  Clay;  found  plenty  near  Hurricane  Furnace. 

{Is  it  fire  day  ?)     Crittenden  county y  KyP 

Of  a  light  greenish-grey  color.  Before  the  blow-pipe  it  mdta  with 
difficulty  into  a  whitish  slag. 

Dried  at  212^  it  lost  4.00  per  cent,  of  mqisture. 
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oovponnoir,  diisd  at  213®  f. 

Silica 62.280 

Alumina  18.R80 

Oxide  of  iron — - 3.660 

Lime .....^. — .......—. .- .39.1 

Magnesia .... — ... 1.815 

Phosphoric  acid - . . ...  .115 

Potash 3.358 

Soda - .,  trace. 

Wat«rand  loaa 9.667 


100.000 


This  contains  too  mach  of  the  alkalies  and  alkaline  earths  to  prove  a 
very  refractory  fireK5lay.  But  it  would  answer  exceedingly  well  for  a 
potter's  clay. 

No.  928 — SiLicious  Concretion.    ^  Found  in  the  preceding  day,  at 
Hurricane  Furnace,  ^c,  4*^."     Sent  for  examination. 
Porous;  and  in  some  parts  presenting  some  appearance  of  fossil 

remains. 

COMPOaiTlOM,  DKIXD  AT  212**   W, 

Silexand  insoluble  silicates 96.980 

Alumina,  and  oxides  of  iron  and  manganese .6b0 

Lime . — «. . trace. 

Magnesia ... . . « .699 

Phusphoric  acid  not  estimated. 

Sulphuric  acid . ........ .058 

Potash - .162 

Soda • , ,  .129 

Water  and  loss 1.392 


100.000 

Of  no  especial  interest. 
Na  929 — Coal.    Labeled   ^Cannel  part  of  Coal  of  JSneed's  mine^ 

Tradewaier  river,  Crittenden  county,  Ky^^ 

A  handsome,  pitch-black  coal ;  with  a  bird's-eye,  or  curled  maple  like 
'  structure  on  the  cross-fracture.    No  fibrous  coal  between  the  layers;  and 
very  little  pyrites,  in  thin  patches. 

Over  the  spirit  lamp,  it  burnt  with  considerable  flame;  swelled  up  and 
agglutinated,  somewhat,  into  a  cellular  coke.    Specific  gravity,  1.297. 

PBOZIIIATB  ANALTSIS. 

Vo^ifSe^'c^mbVsVwV  mi^^                                  36:6'S|  ToUl  volatile  matter...         37.60 
Fixed  carbon  in  the  coke 51 .90    g  ^^ ^^  ^ 

Light  yellowifih-grey  ash ..-.—.—.* lO.oC-J     «^  ©' 


100.00  100.00 


Its  compodtion  and  properties  hardily  entiUe  it  to  the  name  of  a  eamd 
eaoL 
Its  percentage  of  iulphur  is  0.686. 
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COMPOSITION  or  THE  ASH. 

Silica -  6.244 

Alumina,  and  oxides  of  iron  and  manganese ... 3.0b0 

Lime .-• — — . -—  .'^^4 

Ma«;ne3ia .2ti0 

Phosphoric  acid — .300 

Sulphuric  acid — • .^12 

Potash  and  soda,  notable  quantities not  estimated. 

10.2&0 
DAVIESS  COUNTY. 

No.  930 — Limestone  (hydraulic?)     Lahded  '^Limestone  from  a  well, 
seven  mile^  east  of  OwemhorOj  Daviess  county^  ^." 
A  dull,  dark,  greenibh-grey,  fine-gi-jiined  limestone;    mottled  with 

darker ;  full  of  fossils — corals,  encriiiites  and  shells. 
Dried  at  212°  F.,  it  lost  0.50  per  cent,  of  moisture. 

COMPOSITION,  DRIED  AT   212®    F. 

Carbonate  of  lime 37.900 

Carbonate  of  magnesia 16.6<v5 

Aluminn,  and  oxides  of  iron  and  masganese . . 10.440 

Phosphoric  acid ... .2H7 

Sulphuric  acid ... .  3.155 

Potash - .366 

Soda 0C3 

Silex  and  insoluble  silicates . . 28.320 

Water  and  loss _ 2.^^4 

100.000 

This,  if  properly  prepared,  would  no  doubt  make  good  hydraulic 
cement 

EDMONSON  COUNTY. 

No.  931 — LiMONnE.     Labeled  "  Nautilus  sp?     Nolin  Ihirnacej  Edmonr 

son  county,  Ky.     How  muck  iron  V* 

The  fossil  shell  or  cast  of  a  nautilus^  completely  filled,  and  mineralized, 
with  oxide  of  iron.  Quite  friable;  adheres  to  the  tongue.  Color 
brownish-yellow  and  dark  brown. 

Dried  at  212°  R,  it  lost  1.70  per  cent,  of  moisture. 

COMPOSITION,   DRIED  AT  212®    F. 

Oxide  of  iron - 37.240=26,039  per  cent,  of  iron. 

Alumina 2.0.57 

Carbonate  of  lime 1.180 

Magnesia ... . .419 

Brown  oxide  of  manganese . — *6*<0 

Phosphoric  acid . 2.423 

Sulphuric  acid . . .... . . .544 

Potish 201 

Soda -  .066 

Silex  and  insoluble  silicates • 45. .520 

ComibiiMd  water  sad  Iom 9.670 

100.00$ 
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ESTILL  C0UNTY--ORES.  kc,  OF  COTTAGE  FURNACE. 

No.  932 — LiMONiTE.     Labeled  ^ Block  Ore;  worked  at  Cattage  Fur^^ 
nacej  Estill  county^  Ky^ 
Friable ;  dark-brown,  irregular  layers  of  d^ase  ore,  (not  adhering  to 

the  tongue,)  involving  yellowish  and  reddish  ochreous  ore.      Powder 

yellowish-brown. 

No.  933 — LiMONiTE.     Labeled  "  Speckled  Pink  Ore ;  worked  at  Cot- 
tage  Furnace^  Estill  county^  KyP 
Granular ;  adhering  to  the  tongue ;  under  the  lens  appearing  to  be 

made  up  of  dark  red  grains,  with  intervening  yellowish  material.    Genei'al 

color  grey-brown,  with  shades  of  yellow  and  red.     Powder  reddish-brown. 

No.  934 — ^LiMOinTE.  Labeled  "  Rough  Ore  ;  worked  at  Cottage  Fur- 
naccy  Estill  county^  Ky.  Superior  quality  ;  makes  high  white  iron.^^ 
Irregularly  laminated  and  cellular  dark  brown  dense  ore,  including 

dirty-yellow  ochreous  ore.    Powder  yellowish  brown. 

No.  935 — ^LmoNiTE.     Labeled  ^^ Kidney  Ore,  over  the  Sandstoney  thirty 
feet  above  the  main  Ore,  Cottage  Furnace,  ^c,  ^c." 
A  brownish-yellow,  friable  ore,  laminse  and  cells  of  denser,  dark-brown 

ora     Adhering  to  the  tongue.     Powder  yellowish-brown. 

No.  936 — LiMONiTE,     Labeled  "  Ore  from  the  Buzzard  Banks  of  Cot- 
tage Furnace^  <5*c.,  ^c.     {Does  it  contain  copper  ?") 
A  friable,  dark,  grey-brown  ore,  with  portions  of  dirty,  greenish- 
yellow  ;  adhering  to  the  tongue.     Under  the  lens  it  exhibits  fine  rounded 

grains  of  dark  brown  color,  with  a  lighter  colored  material  intervening. 

Powder  of  a  yellowish-brown  color,  darker  than  the  preceding. 

COMPOSITION  OF  THCSB  n?E  LIMONIT'E  ORES,  DRIED  AT  2 12®    P. 

No.  9:6. 

fiazzard 

Bunk  ore. 


Oxide  of  iron-  , 

Alumiii* . — .-..•^.. — 

Lime .— -. 

Magnesia . 

Btovn  oxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid . 

Potaah 

Soda 

Silcx  and  insoluble  eiltcatefl. 
Combined  water. .. 

Total , 

Percentage  of  iron • 


No.  932. 

No.  933. 

No.  934. 

No.  935. 

Block  ore. 

Speckled 
ore. 

Rough  ore. 

Kidney  ore. 

60.800 

C6.140 

52.454 

45.540 

3.060 

1.46a 

.660 

3.496 

trace. 

trace. 

trace. 

tnice. 

.042 

.803 

.fc?52 

1.02ci 

2.360 

1.140 

2.4S0 

.9^0 

.800 

.310 

.740 

.925 

.107 

.213 

.107 

.145 

.413 

.4'>5 

.366 

.434 

.185 

.053 

.167 

.190 

21.360 

22.360 

33.9H0 

39.080 

10.540 

7.560 

8.900 

8.700 

100.267 

100.444 

100.506 

100.518 

4-2.635 

46.303 

36.755 

31.891 

2.860 

3.100 

1.600 

••.■•  **v««— 

62.200 

.440 

trace. 

2.742 

1.620 

.502 

.135 

.5(»8 

.192 

21.080 

10.760 


100.179 
43.559 
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All  good,  and  sufficiently  rich  ores.    With  the  exception  of  the  ^  rough 
ore,''  those  which  contain  the  [most  phosphoric  acid  also  possess  the 
largest  quantity  of  alumina ;  which  tends,  more  perhaps  than  any  other 
base,  to  carry  ofiF  this  injurious  ingredient  in  the  cinder. 
No.  937 — Carbonate  of  Iron.     Labeled  ^  Grey  Ore^  assodaied  with 

the  '  Rough  Ore^  Cottage  Furnace^  Estill  county ^  Ky^^ 

A  grey,  fine-granular  carbonate  of  iron ;  not  adhering  to  the  tongue. 
Weathered  surfeces  of  a  dark  reddish-brown  color.    Powder  Dght  grey 
buff.    Specific  gravity,  3.5762. 
No.  938 — Carbonate  of  Iron.    Labeled  ^White  Ore,  from  the  Buzzard 

Banky  Cottage  Furnace,  4*c."     Suh-carboniferom. 

Liiertor,  grey,  with  a  few  small  white  specks ;  granular,  adhering 
slightly  to  the  tongue.  Exterior,  dark  brown ;  adhering  to  the  tougue ; 
in  parts  presenting  irregular  bladed  shining  facets  like  those  of  some 
forms  of  zinc  blende.    Powder  of  a  brownish-yellow  color. 

COMPOSITION  OF  THESE  TWO  CARBON ATS8  OF  IBON,  DKIXD  AT  212^  F. 


Carbonate  of  iron  .. 

Oxide  of  iron 

Alumina . . 

Carbonate  of  lime 

Cnrbonate  of  magnesia 

Carbonate  of  manganese 

Phosphoric  acid ^ 

Sulphuric  acid  ........ — .. 

Potash 

Soda 

Silex  and  insoluble  ailicates.. 
Water  and  loss ......... 


Total 

Potentage  of  iron 

MoUture,  ezpeUed  at  Sld^  F.. 


No.  937. 

No.  938 

Grey  ore. 

White  ore. 

78.086 

54.147 

1.050 

16.197 

2.460 

1.160 

1.290 

6.190 

4.508 

3.885 

3.492 

9.680 

.438 

.438 

.176 

.303 

.231 

.250 

.198 

.321 

8.670 

13.120 

1.309 

100.599 

100.000 

38.461 

37.495 

0.400 

These  are  both  very  gcod  iron  ores;  requiring  only  careful  roasting 
and  management  of  the  flux  to  yield  good  iron.    They  are  sufficiently 
rich  fer  profitable  smelting ;  as  the  roasted  ores  would  contain  fifty  per 
cent  of  metal 
No.  939 — Limestone.    Labeled  ^Svb-carboniferom  Limesiom,  wed  as 

a  flux  ai  Cottage  Furnace,  Estill  county,  KyP 

A  grey,  fine-granular  limestone ;  with  some  blotches  of  ^rty-buff 
color;  no  appearanoe  of  fossils.    Specifio  gravity  2.682S. 
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COMPOSITION,  DIIED  AT  212*'  V. 

Carbonate  of  lime. 92.020b50.515  per  cent,  of  lime. 

Carbonateof  ma^eaia . . ... .629 

Alumina,  and  oxides  of  iron  and  manganese . 1.120 

Phosphorio  add -. . . - .310 

Sulphuric  acid .... . .166 

Potash 193 

Soda 083 

Silex  and  insolable  silicates 4.580 

Water  and  loss .899 


100. MO 


Dried  at  212°  R,  it  lo5t  0.40  per  cent,  of  moisture. 

No.  940 — ^Iron  Fubnacb  Slag.    Labeled  ^Purple  Sloff, produced  at 
Cottage  Furnace  when  making  soft  iron^  EstiU  county ^  Ky^ 
A  glassy,  dark,  smoky-purple  slag;  transparent  on  the  thin  edges, 

and  in  thin  splinters.    Before  the  blow-pipe,  it  is  easUy  fumble,  with 

intumesoence.  ^ 

No.  941 — ^Iron  Furnace  Slag.  Labeled  ^Green  Slag,  produced  at 
Cottage  Furnace  when  working  ^ rough  ore^  and  ^high  wMte^  irorij 
EstiU  county ,  Ky^ 

A  greenish-grey,  fi-othy  slag;  inflated  with  air-bubbles  and  containing 
many  particles  of  reduced  iron.  Before  the  blow-pipe  easily  fused  into 
a  greenish  globule. 


OOMPOSmON  OP  TRISK  TWO 

SLAGS. 

No.  940. 
Purple  Blag. 

No.  941. 
Green  slag. 

Silica -. 

Alumina  -«--.-..-...•- ................ ... — 

56.300 

16.100 

31.414 

1.845 

1.170 

.595 

1.757 

.190 

.654 

56.040 
12.360 

Lime ^ 

Magnesia  ....• ........... . .. 

Protoxide  of  iron .- 

PK>toxide  of  mamranese  .......................n.-r.^«^^ 

18.058 
1.333 
6.193 
1.060 

P6U8h... ::..-. .• 

Soda - — 

1.970 
.309 

Phoflbhoric  acid..................... .............. 

.117 

Loos. ...................................... .—.•... 

.631 

ToUl 

100.025 

100.000 

Piroportion  of  oxygen  in  the  knm  to  oxjgen  in  the  viMaS^ 

As  15.070:29.232 

or 

As  1:1.930 

As  12.496:30.136 

or 

As  1:2.331 

In  these  slags,  the  presence  of  phosphoric  acid  was  yerified  and  the 
amount  in  each  estunated.    It  is  a  &ct  of  great  importance  to  the  iron 
manu&cturer,  that  this  injurious  ingredient  may  be  carried  off  more  or 
18 
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less  in  the  cinder ;  and  it  is  interesting  to  note,  in  the  above  analyses, 
that  the  slaj^  which  contains  the  most  lime  and  alumina^  (especially  of 
alumina,)  also  has  the  largest  proportion  of  phosphonc  acid,  although 
the  "  roxigh  ore^^  used  in  the  production  of  the  green  slag^  is  probably 
more  contaminated  with  this  acid  than  the  ores  employed  Yih&a  purple  slag 
was  formed.  It  has  generally  been  believed  and  asserted  by  the  authors, 
even  by  Karsten,  that,  in  consequence  of  the  strong  affinity  existing 
between  phosphorua  and  iron,  in  the  melted  state,  almost  all  the  phos- 
phoric acid  in  the  mixture  of  ores,  flux,  &c.,  in  the  high  furnace,  reduced 
to  phosphorus  by  the  excess  of  carbonaceous  matters  present,  would  find 
its  way  into  the  iron;  communicating  to  it  ^  cold  5^07'^' properties. 
But  the  affinity  between  phosphoric  acid  and  alumina  is  quite  strong ; 
and,  very  probably,  tends  more  to  counteract  its  reduction  and  union 
with  the  melted  iron  than  any  other  agency  present.  Hence  one  reason 
perhaps,  why  the  aluminous  ores  generally  give  tough  iron ;  and  why, 
also,  the  addition  of  pure  clay  or  aluminous  earth,  or  ores,  will  improve 
the  toughness  of  iron  made  fi*om  "  cold  short "  (or  phosphatic)  ores. 
This  idea,  if  fully  verified  in  practice,  will  prove  of  very  great  value  to 
the  smelter  of  iron. 

Another  fact  will  be  noted  in  the  analyses  of  these  slags,  viz :  that 
the  loss  of  iron  in  the  form  of  protoxide  is  greater  in  the  green  slag, 
which  contains  the  least  lime  and  alumina,  than  in  the  other.  This 
makes  the  cinder  more  fluid,  causing  what  is  called  scouring  of  the 
furnace,  and  ^ves  it  the  bottle-green  color,  sometimes  very  dark. 

It  will  also  be  observed  in  the  following  analyses  of  the  iron  made 
with  these  two  slags,  that  the  "white  iron,"  made  with  the  green  slag, 
contains  the  most  phosphorus  and  sulphur. 
No.  942 — Pig  Iron.    Labeled  ''Soft  Iron, produced  ai  Cottage  Furnace, 

when  making  dark,  purple  slag,  Estill  county,  iEy." 

A  dark-grey,  fine-granular  iron;  yields  easily  to  the  file;  flattens 
somewhat  under  the  hammer,  but  soon  breaks. 
No.  943 — Pig  Iron.     Labeled  ''Sigh  Wliite  Irm,  produced  ivhen 

working  rough  ore,  and  making  green  slag.  Cottage  Furnace,  Estill 

county,  Kyr 

A  little  harder,  coarser  grained,  and  lighter  colored  than  the  preced- 
ing, but  not  much.  Yields  to  the  file,  and  flattens  a  little  under  the 
hammer.  It  cannot  properly  be  called  a  Ugh  white  iron.  It  is  rather 
griyixoxL 
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conrosiTioif  or  THnc  two  bamplks  of  no  laoir. 

No.  943 
Soft  Iron. 

No.  943 
High  White  Iron. 

Iron  .•••••...».... 

93.689 

3.1.M) 

.610 

.689 

.9tr9 
,320 
.047 
tr.ice. 

.ms 

.098 
.344 
.060 

93.793 

3  220 

Gfiiphit*!  ........... 

Combined  CArbon  — 

550 

M.in^incse .- ..... ... ............... 

543 

Siitcun  ..... .. .................... .. ...... 

791 

SI  1- 

.%0 

Aliiiii  num. ...      - --  -  --     -- 

.055 

Cilt.'ium . ,  ... 

trace. 
.2^5 

M  ittrieHtiiai.. ...*.. .......  ............ - ...... 

Pkitis-iium . .  ....... ..... -..-. .. 

not  cfltinuited. 

S>diiire 

PiH):»nhoru^  ...... ..^                -        

.474 
.120 

Sulpliur . 

Total 

100.322 

100  084 

Total  CArbon 

3.760 

3.770 

Specific  gravity..... 

7.1117 

7,1212 

No.  941 — LiMONiTE.     Labeled  ^^Old  Furnace  Ore  BankSy  Estill  county^ 

Ky^^     {Svi'Carhoniferous,) 

A  dense,  fine-grained,  yellowish-brown  ore,  with  streaks  of  lighter  and 
darker  coloc ;  dull,  with  some  minute  specks  of  mica.  Adheres  to  the 
tongue.     Specific  graviiffj  2.9131. 

No.  945 — ^LiMONTTE.     Labeled  ^Old  Furnace  Ore  BankSy  EstiU  county^ 

Ky'^     {Sub'Carhoniferaus.) 

An  irregularly  rounded  mass,  made  up  of  irr^ular,  thin  kyers  of 
dark  brown  and  bluish-black,  involving  soft  brownish-yellow  ochreous 
ore.    Powder  dark  brownish-yellow. 

onMrosmoif  or  imac  two  uxomnay  dukd  at  312®  f. 


Oxide  of  Iron ......— 

Alumina . ....... 

Crtrbonate  of  lime .. — 

M.m»e-^»a 

Brawn  oxide  of  manganese. 

Phosphoric  acid .  .... 

Sulphuric  acid 

Polaah - 


No.  944.  1   No.  945. 


_i- 


Soda 

Si  lex  And  insoluble  silicates 

Combined  water.  ...••.. . 


ToUl 

Percentage  of  iron 

MoiiUm  lost  a>  818^  F. 


71.600 

.520 

.660 

1.408 

1.680 

.822 

.303 

.494 

.202 

11.120 

11.200 


100.029 


50.042 


2.010 


62.480 

3.349 

trace. 

.513 

.920 

.591 

.373 

.714 

.143 

20.580 

lO.bOO 


100.462 


43.756 


1.700 
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Both  good  ores.  The  second,  No.  945,  would  probably  make  ibB 
tougher  iron  of  the  two. 

A  collection  of  the  ores,  pig  iron,  slag,  fire-clay,  and  limestone,  used 
at  Estill  furnace,  as  sent  to  this  laboratoiy  by  the  enterprising  proprir 
etors,  but  time  did  not  permit  their  analysis  in  season  for  this  report. 

Now  946 — ^Clay.     Labeled  ^Potter's  Clay  ?  four  miles  northwest  of 
Irvine^  on  the  Richmond  turnpike^  Estill  county,  Ky^ 
Of  a  light  buff-grey  color,  with  stratified  lines  of  reddish.    Before  the 

blow-pipe  it  is  not  evidently  fiisible.     Changes  to  handsome  sahnon-color 

in  burmng.    Appears  to^  be,  principally,  fine  quartzose  sand;  sparkling 

with  a  few  minute  scales  of  mica. 

COMPOBITIOIf,  DEIKO  AT  212°   7. 

Silica - 71.780 

Alumina - — — .-        17.580 

Oxideof  iron 2.420 

Lime — . . . ...... ....  none. 

Magnesia - -.  .547 

Sulphuric  acid .-- . ...•  .113 

Potash 2.271 

Soda _ 322 

Water  expelled  at  red  heat 4.400 

Loss. - - 668 

100.000 

Quite  a  refiactory  clay;  but  probably  not  sufficiently  so  to  be  a  very 
good  fire  clay.  It  will  answer  exceedmgly  well  for  the  use  of  the  pot- 
ter. 

No.  947 — ^Limestone  (Hydraulic?)  Labeled  ^Building  Stone,  Jive 
miles  from  Irvine^  on  the  Richmond  Turnpike,  Estill  county,  Ky.^^ 
{Upper  Silurian  formation.) 

A  dark-grey,  fine-grained  limestone^  containing  many  small  scales  of 
mica.    Does  not  adhere  to  the  tongue. 

ooMrosrrioN,  dried  at  313^  r. 

Carbonate  of  lime 41.380ss33.221  lime. 

Carbonateof  magnesia 30.019 

Carbonate  of  iron 4.321 

Oxide  of  iron™ — 3.360 

Alumina .... . . ,806 

Brown  oxide  of  manganese  - ...  .480 

Phosphoric  acid ... .374 

Sulphuric  acid 1.47ls3.590  sulphur. 

Potash- _ _  .482 

Soda .019 

Silex  and  insoluble  silicates 18.680 

100.392 

There  is  but  little  doubt  that  this  would  make  very  good  hydraulio 
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cement^  if  properly  burnt  and  prepared;  but  it  is  not  so  probable  tbat 
it  would  prove  a  durable  building  stona  Hocks  containing  so  much 
carbonate  of  iron  and  so  much  sulphur^  are  liable  to  disintcsgration  when 
exposed  to  the  atmospheric  influences. 

No.  948 — Carbonate  op  Iron.    Labeled  "  Carbonate  of  Iron  from  the 

ashrcolored  shales,  above  the  Black  Devonian  Slate.    Bed  Lick  Fork 

of  Station  Camp  Creek,  EstiU  countt/,  -Sy." 

Fine-granular;  grey  in  the  interior;  light  brownish-bufif  and  reddish- 
brown  on  the  exterior.  Does  not  adhere  to  the  tongue.  Powder  of  a 
buff-grey  color. 

Dried  at  212^  F.,  its  powder  lost  0.40  per  cent,  of  moisture. 

OOXPOUnON,  DBIXD  AT  313^  r. 

Carbonate  of  iron  ....—... . .-.-- .        64.210)  __,-  on^  ««%« 

Oxide  of  iron 4.543J  ^^'^^  ^^' 

Alamina .580 

Carbonate  of  lime ^ - —  1.920 

Carbonate  of  magnesia ... . . 9.335 

Carbonate  of  manganese 2.077 

Phosphoric  acid - - .464 

Sulphuric  acid  .. ,200 

Potash 424 

Soda J 281 

Silez  and  insoluble  siUcates 13.180 

Water  andloss- 2.796 

100.000 

A  yery  good  ore^  suflSdently  rich  for  profitable  smelting. 

No.  949 — ^Limestone  (Hydraulic?)    Lahded  ^Argillaceous  Limestone, 
{hydraulic?)  below  the  magnesian  building  stone  at  the  Covered  Rock, 
three  miles  below  Irvine,  JEstiU  county,  Ky^ 
A  fine-grained  rock  of  a  greenish-grey  color;  not  adhering  to  the 

.  tongua    Powder,  light  greenieli-grey.    Specific  gravity  2.7163. 

No.  950 — ^Limestone  (Hydeaulic  ?)  Labeled  ^lAmesUme  Shale,  {hy- 
draulic?) Covered  Rock,  three  miles  below  Irvine,  EstiU  county,  Ky.^^ 
A  brownish-black,  fine-granular  rock.   Flat  conchoidal  firactura    Not 

adhering  to  the  tongue.    Powder  of  a  dirty-buff,  or  li^t-umber  color. 

No.  951 — ^Limestone  (Hydbaulic?)  Labeled  ^^ Hydraulic  Limestone? 
two  miles  west  of  Red  River  Iron  Works,  Estill  county,  Ky.  {Devo- 
nian. ) 

A  brownish-black,  or  dark-umber  colored,  fine-granular  rock ;  easily 
broken.  Does  not  adhere  to  the  tongua  Powder  of  a  light-umber 
color. 
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COMPOIJTIOir  OF  THB8K  THRKS  UMK8TOICE8,  OUKD  AT  212^  F. 


Carbonate  of  lime .- 

Carbon  iite  of  magnesia 

Aluminn,  and  oxides  of  iron  and  manganese 

Pho.^ohopic  acid ,... 

Sulphuric  acid ... .-..-. 

Potash 

Soda 

Si  lex  and  in<«oluble  siUcates . 

Water  and  loss • - 

Total- 

Moisture  lost  at212*»  T 


No.  949. 

Argillaceous 
Limestone. 


27.980 

19.022 

9.660 

.246 

.544 

.618 

.296 

38.4CJ0 

3.1.54 


No.  950. 

Limestone 
Shale. 


JOO.OUU 
0.700 


37.480 

22.927 

6.160 

.1H2 

.696 

.372 

2«..'>^0 

2.236 


100. OUO 


0.700 


No.  951. 

Hydraulic 
Limestone. 


se.-'ieo 

19.792 

6. -200 

.079 

1..%! 

.4»2 

.231 

28.240 

•6.775 


JOO.OOO 
0.740 


Although  these  limestones  contain  more  silicious  and  aluminous  mat- 
ters than  the  best  water  limes,  they  are  all  worthy  of  trial  as  hydiaulio 
cement 

MINERAL  WATERS  OF  ESTILL  SPRINGS- 

No.  952 — Mineral  Water,    Lahded  ^Red  Sulphur  Watery  near  the 
Saloon.    EstiU  Springs^  near  Irvine,  Estill  country  Ky^ 

No.  953 — Mineral  Water.    Labeled  ^White  Sulphur  Water,  ai  the 

Saloon,  Srcj  4*c." 
No.  954 — ^Mineral  Water,     Labeled  ^Chdyheaie  Water,  norihwett 

side  of  Sweet  Lick  Knob,  ^c,  4*^." 

No.  955 — Mineral  Water.    Labeled  ^^Red  Sulphur  Water;  four  hun* 
dred  yards  east  of  the  buildings  at  EstiU  Springs,  ^'c" 

No.  956— Mineral  Water.    Labeled  ""Black  Sulphur  Water,  EstiU 

Springs,  4*c" 

These  waters  were  carefully  bottled  and  sealed  by  Mr.  S.  S.  Lyon, 
Topographical  Assistant^  and  sent  by  stage  to  the  laboratory^  where  they 
weie  examined  with  as  little  delay  as  possible.  It  was  impossible,  how- 
ever, to  avoid  the  loss  of  some  of  the  gases,  especially  of  sulphuretted 
hydrogen ;  and  hence  the  estimation  of  the  gjiseous  ingredients  of  these 
waters,  given  below,  is  doubtless  too  low  in  every  case.  To  estimate 
fully  the  amount  of  the  gjiseous  ingredients,  the  operations  must  be  per- 
formed at  the  springs. 


•  Thia  uieludM  MBe  ytiimimm  wiiiirt. 
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COMPOniTOlf  OF  TROT  EflmU.  WATKM}  fN   lOOO  TAtLtB  OF  TflX  WATKA. 


Carbonic  acid  gas — . 

Sulphuretted Jiydropcn  gas. -..-.- 

Carbonate  of  lime 

Carbonate  of  magnesia 

Carbonate  of  iron 

Carbonate  of  soda 

Chloride  of  sodium 

Chloride  of  calcium ......... 

Sulphate  of  lime ........... 

Sulphate  of  magnesia.... 

Sulphate  of  soda 

Sulphate  of  potash ..... 

Sulphate  of  alumina ... 

Alumina  and  trace  of  phosphates. 

Oi'gauic  and  volatile  matters 

Silica 


No.  952. 

Red 
Sniphur. 


0.3256 

.0045 

0.20dv 
.0»32 


No.  953. 

White 
Sulphur. 

0.360 
.003 


No.  954. 
Chalybeate. 

0.269 


0.303 
.011 


0.159  ,        0.021 
.046  '  .025 

.032  trace. 


.0237 
.Oti42 


.0^3 
.009 


.0105 
.1723 
.0926 


Saline  matters  in  1000  parts  of  the 
water .    


.0400 
.0068 


.105 
.043 
.072 


.016 

.0.'»0 
.004 


0.7153 


0.696 


.009 


.2fi6 
.168 
.012 
.011 


trace. 

.141 

.032 


.0y9 
.106 


.035 


.044 
.029 


0.896 


0,370 


0.113 
.027 
.069 


.036 


.018 
.035 
.017 
.023 


.059 
.013 


0.410 


The  carbonates  of  lime,  magnesia,  and  iron  are  held  in  solution  by 
the  free  carbonic  acid;  or,  in  other  words,  exist  in  the  waters  as  bi-carbo- 
nates.  The  soda  is  also  in  the  form  of  bi-carbonate,  which  salt  is  not 
incompatible  with  the  sulphate  of  magnesia  present  in  the  same  water. 

The  chalybeate  water  owes  its  name  and  peculiar  virtues  to  its  bi-car- 
bonate  of  iron,  of  which  the  red  sulphur  ^'at^r,  most  distant  from  the 
house,  contains  traces,  (as  doubtless  the  other  also,)  and  the  ^' black  sul- 
phur" even  more  than  the  chalybeate,  (as  tested  at  the  laboratory.)  The 
latter  contains  a  small  proportion  of  sulphate  of  alumina,  (alum.)  The 
change  of  the  dissolved  bi-carbonate  of  protoxide  of  iron  to  insoluble 
hydrated  peroxide  of  iron^  which  always  takes  place  when  these  waters 
are  exposed  to  the  air,  is  the  cause  of  the  foimation  of  the  brownish 
deposit,  and  their  loss  of  virtues,  when  they  are  carried  any  distance 
from  the  spring. 

No.  957 — Mineral  Water.  Obtained  by  D.  C.  Winbum^from  where 
he  formerly  procured  the  Copper  Ore^  {described  in  Vol.  II  of  these 
Reports^  near  Irvine^  Estill  county,  Ky^^ 
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BAUNE  MAmxt  IN  1000  TAvn  or  thx  watkr. 

Carbonate  of  lime . .-.  0.527) 

Carbonate  of  magnesia  — .044>  Held  in  lolution  by  carbonic  acid. 

Carbonate  of  iron . .033) 

Sulphate  of  lime -..—  .647 

Sujphate  of  magnena 4.515 

8a%hate  of  potash .043 

Chloride  of  sodium ».  .302 

Chloride  of  calcium .029 

Silica .069 

Water  of  crystallization  and  loss  - -  1 .473 


7.572 


This  water  nearly  resembles  some  of  the  Epsom  Spriog  waters  found 
in  the  neighborhood  of  Crab  Orchard,  Lincoln  county. 

No.  958 — Soil.  Labeled  ^Soiljfrom  a  cultivated  fidd;  fnym  and  im- 
mediately  resting  on  Black  Devonian  Slate.  Thos.  H.  Carson'9 
farm,  Irvine^  EstiU  county y  Ky.y  {grows  excellent  com^)  (Obtained 
by  Dr.  Owen.) 

Dried  soil  of  a  dark-umber  color.  It  contains  numerous  fragments  of 
soft  dark-umber  colored  shale,  which  were  sifted  out  before  the  analysis 
was  made. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water,  charged  with  carbonic  acid,  gave  up  more  than  three  grains  of 
dark  chestnut-brown  extract^  dried  at  212°  F.,  which  had  the  following 

COMrOfllTIGIf ,  TIE  : 

Oi^ganio  and  rolatile  matters ...............         0.547 

Alumina,  and  ozidesof  iron  and  manganese  and  phosphates .320 

Carbonate  of  lime... 1.430 

Magnesia .162 

Sulphuric  acid . . .025 

Potash - .-  .077 

Soda _ 059 

Salez  and  insoluble  silicates  . . «. . .231 

Lobs 206 


3.057  grains. 


The  wr-dried  soil  lost  4.275  per  cent  of  moisturcy  at  400°  F.;  dried 
at  which  temperature  its  composition  is  as  follows,  viz : 

Organic  and  volatile  matters ..-..•«... — . .. — ........ 10.943 

Alumina ... 3.5290 

Oxide  of  iron - - 6.635 

Carbonate  of  lime .420 

Magnesia -  .399 

Brown  oxide  of  manganese • . . . —  .145 

Phosphoric  acid — . .....  .347 

Sulphuric  acid .......... .. .. .578 

Potash .697 

Soda .309 

Sand  and  insoluble  silicates 74.895 

Loss 1.350 

160.000 
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This  is  quite  a  rich  soil,  containing  a  large  quantity  of  potash,  in 
particular ;  derived  no  doubt  from  the  black  date  which  produced  it^  as 
the  following  analysis  will  show : 

No.  959.  ^  Devonian  Black  SlaiCy  sifted  out  of  the  preceding  soilj  from 
Thos.  Carson's  famtj  near  Irvine,  Estill  county ,  Ky.^'* 

COMPOSITION,   DftlKD  AT  212°   V, 

AlaiDinn,  andozidesof  ironand  manganese ..^ ........  6.860 

Carbunate  of  lime .244 

Magnesia .433 

Phosphoric  acid.--. . . .310 

Sulphuric  acid- .— — .  .132 

Potash I.IOI 

Soda _.  .340 

S»ind  and  insoluble  silicates e2.2b0 

Bituminous  matters,  water  and  loss. - -  8.300 

100.000 

The  soft  aluminous  shales  are  very  generally  rich  in  potash,  and  where 
they  are  easily  decomposable  they  yield  a  rich  soil ;  subject,  however,  to 
be  wet,  heavy,  or  swampy,  because  of  the  considerable  amount  of  clay 
present  and  imperfect  natural  drainage.  When  well  drained,  these  lands 
may  be  made  quite  productive. 

No.  900 — Soil.  Labeled  ^Virgin  Soil,  taken  from  north  of  the  house 
of  Mr.  James  Townsend,  on  Billyh  creek,  a  branch  of  Miller^s 
creek,  Estill  county,  Ky.  Geological  position^  on  the  terrace  of  sub- 
carboniferous  limestone.^^ 

Dried  soil  of  a  light  yellowish-umber  color.  Fragments  of  ferrugin- 
ous sandstone  and  gravel  iron-ore  were  sifted  out  of  it  with  the  coarse 
seiva 

No.  961 — Soil.    Labeled  ^Surface  Soil  from  a  field  ihirty-siz  years 
in  cuUivation;  {twenty-five  years  in  com;  never  manured;)  adjoinr 
-   ing  the  house  of  Mr.  James  Townsend,  on  BiUy^s  creek,  ^c,  4*^" 

Dried  soil  of  a  dark,  dirty  grey-buff  color ;  lighter  than  the  preced- 
ing. Contains  fragments  of  ferruginous  sandstone,  and  gravel  iron  ore^ 
like  the  preceding. 

No.  962 — Soil.     Labeled  ^Subsoil  from  the  preceding  old  fidd;  James 
Towmend'sfarm,  on  BiUy^s  creek,  ^c,  Estill  county,  Ky^ 
Dried  soil  of  a  greyish-buff  color,  lighter  than  the  preceding. 
19 
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Fragments  of  ferruginous  sandstone  and  gravel  iron  ore  sifted  out  of 
it.  One  thousand  grains  of  each  of  these  three  soils,  digested  for  a  month 
in  water  charged  with  carbonic  acid,  gave  up  of  sohible  matters,  as  follows : 


Organic  and  volatile  matters  - ..- - 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphate! 

Carbonate  of  lime 

Magneeia 1 

Sulphuric  acid 

Potash 

Soda _ 

Silica 

Loss . 

Soluble  extract,  dried  at  212°  F.,  (grains) 


No.  960. 

No.  961. 

No. 

962. 

Virgin  soil. 

Old  field. 

Sub-soil. 

1.617 

1.100 

0.333 

1.030 

.697 

.063 

.320 

1.230 

.540 

.180 

.193 

.061 

.039 

.033 

.022 

.060 

.157 

.125 

.020 

.036 

.045 

.104 

.198 

.247 

.696 

.533 

.097 

4.066 

4.077 

1.533 

THK  COMFOaTION  OF  THESE  THREE  SOILS  IS  AS  FOLLOWS,  DRIED  AT  212**  F.: 

No.  960. 
Virgin  soil. 

No.  961. 

Old  field. 

No.  962. 
Sub-floil. 

Organic  and  volatile  matters ..*i.-.*u 

Alumina -—--——.---«- .- - ........ . ,_ 

8.483 

6.750 

3.210 

%030 

.460 

.460 

.318 

.055 

.408 

.068 

79.695 

.063 

4.647 

4.535 

2.270 

.181 

.451 

.310 

.274 

.033 

.295 

.086 

86.610 

.308 

2.957 
5.110 

Oxide  of  iron  -— ,-. - ... 

2.910 

Carbonate  of  lime - - ...... «     * 

.096 

Magnesia...   -_---------_-.-..-»  ............  ...  . 

.417 

Brown  oxide  of  manganese . ....... , 

.180 

Phosphoric- acid  . ....... ........^. .... ...... 

.192 

Sulphuric  acid....................... , .. . .. 

.016 

Potash . 

.316 

Soda _ _ 

.093 

Sand  and  insoluble  silicates .— • . .... 

87.970 

Loss 

-.....—, 

Total 

100.000 

100.000 

100.257 

M(Hsture,  lost  at  400®  F....^.      _          .     . 

3.510 

2.100 

1.615 

The  original,  virgin  soil  is  quite  a  good  soil,  with  the  exception  of  a 
deficiency  of  lime,  which,  added  in  the  form  of  top-dresangs  in  the  air- 
skcked  state,  would,  no  doubt,  improve  its  fertility.  The  soil  of  the 
^^  old  field  "  shows  the  usual  diminution  of  most  of  the  essential  ingre- 
dients, as  compared  with  the  virgin  soil. 

No.  963 — Soil.  Labeled  "  Virgin  Soil,  from  the  top  of  Dividing  Ridge, 
between  JEstill  and  Powell  and  Owsley  and  Powell  counties,  Kg. 
From  near  the  Standing  Rock.    Not  much  cultivated  at  present,  as  the 
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limestone  valleys  below  are  better  for  farms;  good  for  grass.  Geo- 
logical position:  on  the  conglomerate  or  millstone  grit^  {This  and 
{he  preceding  three  soils  were  obtained  by  Joseph  Lesley^  Jr.) 

Dried  soil,  of  a  yellowish-grey  color. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  a  grain  and  a  half 
of  dark  umber-colored  extracty  dried  at  212°,  which  had  the  following 

COMPOSITION,  viz: 

Organic  and  Tolatile  matters 0.590 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .420 

Carbonate  of  lime. — - .097 

Magnesia... _ .096 

Sulphuric  »cid .033 

Potash - - .090 

Soda .058 

Silica..^ 194 

Loss .022 

J_.600  grains. 

The  air-dried  soil  lost  1.125  per  cent  of  moisture  at  400°  R,  dried 
at  which  temperature  its  composition  is  as  follows  : 

Organic  and  volatile  matters 2.680 

Alumina 3.220 

Oxide  of  iron - J— — - 1.485 

Carbonate  of  lime - - -  .021 

Magnesia .-— - .297 

Brown  oxide  of  manganese ... . . . .110 

Phosphoric  acid .128 

Sulphuric  acid trace. 

Potash _ .166 

Soda 064 

Sand  and  insoluble  sUicates 92.095 

100.266 

One  of  the  poorest  soils  of  the  State;  yet  susceptible  of  cultivation, 
if  suitably  located.  The  application  of  lime  and  plaster  of  paris  would 
much  increase  its  present  productiveness. 

No.  964 — Coal.  Labeled  ^Coal,  {under  the  conglomeratCy)  supposed  to 
be  twenty  inches  thick.  Farm  of  Mr.  James  Townsend,  Billyhs  Fork 
of  MiUer^s  Creek j  Estill  county,  Ky^''  {Obtained  by  Joseph  Les- 
ley jjr) 

''It  is  said  to  be  excellent  for  workmg  steel,  and  small  quantities  have 
been  'packed '  from  the  opening  for  that  purpose." 

A  somewhat  brittle,  dark  shining  coal;  cleaving  into  thin  layers^ 
which  are  coated  with  fibrous  coal.    Exterior  stamed  with  ochreous  mud. 
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Over  the  spirit  lamp,  it  softens  and  agglutinates ;  swells  up  considerably, 
and  leaves  a  dense  porous  coke.    Specific  graviiy  1.336. 

P&OXIMATE  ANALTBIB. 

vl'rcimbiubr,-m;i«™:"::::::::::::     slnl  Toui.oiatiicm.ttw...    io.ee 

100.00  100.00 


The  percentage  of  sulphur  is  4.35. 


COMPOSITION  OF  THE  ASH. 

Silica 1.884 

Alumina  and  oxides  of  iron  and  manganese  and  pliospliatea . — .......  6.lb0 

Lime . .— -.  trace. 

Magnesia - -  .2.33 

Sulphuric  acid - . .— — - -  .077 

Potash 077 

Soda 147 


8.598 


FAYETTE  COUNTY. 

No.  965 — ^Limestone.    Labeled  ^Lowest  Hock  ai  Clatfe  Ferry  ;  Idow 

{he  bircTs-eye  limestone,  Fayette  county,  KyP 

A  compact,  light  dove-grey,  fossiliferous  rock;  fracture  approaching 
conchoidal,  containing  specks  of  calc.  spar,  in  some  cases  replacing 
fossil  shells ;  presenting  irr^ular  vdns  of  dirty  yellowish-grey,  less  com- 
pact material. 

coKPOBrnoN,  dried  at  212^  r. 

Caibonate  of  lime .... -       92.640 

Carbonate  of  magnesia... 3.999 

Alumina,  and  oxides  of  iron  and  manganese .. . .440 

Phosphoric  acid... .... , ....... . . .- small  trace. 

Sulphuric  acid . .441 

so^a*^.'™;;;;;;.::;;.^^^^^^^^  noteetimated. 

Silex  and  insoluble  silicates . 2.480 


100.000 


No.  966 — ^Mineral  Water.    ^  Sent  ly  Rev.  J.  BuUoch,  from  Walnut 
HiU,  Fayette  county,  Ky.,  from  a  hored  well  of  the  depth  of  ninety 
feet  in  blue  limestone  of  the  Lower  Silurian  formation.^^ 
The  water  contains  firee  carbonic  acid  gas,  and  a  small  quantity  of 

sulphuretted  hydrogen.    The  amount  of  these  gases  was  not  estimated 

in  the  water  sent  to  the  laboratory  for  analysis. 


CHEBflCAL  BEFOBT  OF  GEOLOGICAL  SURTET.  149 

BAums  covrmm  in  1000  pabts  of  trk  watik. 

Carbonate  of  lime 0.12G  ) 

Carbonate  of  magnesia ..       .045  >  Held  in  solution  bj  carbonic  add. 

Carbonate  of  iron  . . . trace^) 

Carbonate  of  soda   ..... .............. trace. 

Chloride  of  sodium —  4.012 

Chloride  of  potassium . 080 

Chloride  of  calcium .... ........ .014 

Chloride  of  magneaium ..... .... .      .317 

Sulphate  of  lime 337 

B.it:::v.::::i::::::|  ^^^^^  *~«  >  ^*>'  *«^^'°**«*- 

SUica .018 

4.949 

A  mildy  salt-salphur  water,  alkafine  in  its  reaction. 
No.  967 — Limestone.    Labeled  ^Magnesian  Limestone,  me  hundred  and 

ninety  feet  above  low  water.     Stratum  five  feet  thick;  layers  ten  to 

eighteen  inches  thick,  Raven  Creek,  Fayette  county,  Ky^     {Obtained 

by  Messrs.  Downie  and  Lesquereaux.) 

A  dull,  fine-grained,  homogeneoas  rock  of  a  grey  reddish-buff  color ; 
contains  no  fossils. 

No.  968 — Limestone.    Labeled  ^^Kentucky  Marble,  {Bird's-eye^    From 
Daniel  Brink^s  quarry,  fomteen  and  a  half  miles  from  Lexington,  in 
Fayette  county,  Ky.    Layer  five  and  a  quarter  feet  above  Philip 
Brink's  branch.^^     {Obtained  by  Messrs.  Downie  and  Lesquereux.) 
A  compact  warm  light  grey,  brittle  limestone^  mottled  with  darker, 

and  containing  small  veins  of  calc.  spar. 

No.  969 — ^Limestone.    Labeled,  ^Kentucky  Marble,  not  so  compact  as 
the  preceding.    From  Daniel  Brink's  quarry,  twenty-six  feet  above 
Philip  Brink's  branch,  Fayette  county,  Ky''     {Obtained  by  Messrs. 
Downie  and  Lesquereux. 
A  dull,  fine-grained  rock,  dark  warm-grey,  mottled  with  darker  bluish 

grey.    Brittle. 

No.  970 — ^Limestone.    Labeled  ^Coarse  Fossiliferous  Limestone,  Dan- 

id  Brink's  quarry,  one  hundred  and  one  feet  above  Philip  Brink*$ 

branch,  Fayette  county,  ^c,  4*c." 

A  bluish-grey  limestone,  full  of  entrochites,  broken  bi-yalve  shells^ 
coral,  &c.    Weathered  sur&ces  dirty-buff. 

These  limestones  are  of  the  Lower  Silurian  formation. 
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C0MF08ITI0K  OF  THESE  FOUR  LIMESTONES,  DRIED  AT  212"  F. 


Carbonate  of  lime 

Carbonate  of  magnesia ^ 

Alumina,  and  oxides  of  iron  and  man- 
ganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash— 

Soda _ 

Silex  and  insoluble  silicates 

Water  and  loss 


Total 

Moisture,  lost  at  212®  F. 


No.  967. 

Mftgnesian 
Limestone. 


No.  968. 

Bird's-eye 
Limestone. 


No.  969. 


No.  970. 


Kentucky      Fossiliferous 
Marble.        Limestone. 


100.000 


100.273 


100.000 


0.010 


0.010 


0.006 


100.617 


0.010 


A  litUe  more  silica  in  the  composition  of  the  Kentucky  marble  No. 
969,  would  make  it  a  good  water  lime.  The  fossiliferous  limestone  would 
answer  tery  well  for  use  in  agriculture ;  to  be  used  as  top-dressing  to 
land  deficient  in  phosphoric  and  sulphuric  acids,  lime,  and  the  alkalies. 

No.  971 — ^Marly  Clay.     From  ^  Daniel  BrinJc'a  place;  one  hundred 
and  two  feet  above  Philip  Brink's  branchy  Fayette  county^  KyP 
{Brought  by  Messrs.  Downie  and  Lesquereux,) 
A  light  grey  clay,  mottled  with  buff. 

OOHPOSITIOlf,  DRIKD  AT  312^  F. 


Silica 

Alumina,  with  some  oxides  of  iron  and  manganese. 

Carbonate  of  lime 

Carbonate  of  magnesia . 

Phosphoric  acid » 

Potash 

Soda. 


Water  expelled  at  red  heat  and  loss.. 


56.880 

_        24.fi56 

2.480 

3.276 

162 

6.655 

195 

5.676 

100. QUO 

Contains  an  extraordinary  quantity  of  potash,  &c.,  and  hence  might 
profitably  be  used  as  a  marly  on  land  which  had  been  deteriorated  by 
long  cultivation. 

For  analyses  of  Catawba  wine,  and  white  wheat,  produced  in  this 
county,  8£e  the  appendix. 

FLEMING  COUNTY. 

No.  972 — Marl.    Labeled  ^Clay  found  at  the  junction  of  the  ITppf 
and  Lower  Silurian,  of  Fleming  county,  Ky^ 
A  greenish  and  reddish  brown  clay.    Before  the  blow-pipe^  melting  at 
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the  edges,  and  burning  of  light  umber  color.    Powder  light  dirty-buff. 
Dried  at  212°,  it  lost  1.20  per  cent  of  moisture. 

*  OOMPOBITION,  DRIED  AT  2l2°    F. 

Silica 39.780 

Alumina —  10.401 

Oxide  of  iron 10.760 

Carbonate  of  lime 16.860 

Magnesia... 6.385 

Brown  oxide  of  manganese  . . .«.^...... .... .  1.084 

PhoAphoric  acid - . . .079 

Sulphuric  acid .. .338 

Potash - 1.147 

Soda .— - not  estimated 

Water,  expeUed  at  a  red  heat 13.900 

100.754 

May  be  employed  as  a  marl  on  land,  with  the  addition  of  bone  dust, 
or  super-phospkatey  or  other  phosphatic  material. 

No.  973 — ^Magnesian  Limestone.    ^'Belo7}ging  to  (he  age  of  the  Clinton 

Groupey  Hilhboroughy  Fleming  county ^  Kg^ 

A  dull,  dirty-buff,  impure  limestone,  containing  entrochites,  and  ex- 
hibiting small  specks  of  mica  and  browAish  stains  of  oxide  of  iron. 
Powder  of  a  greyish-buff  color.  Dried  at  212°  R,  it  lost  0.55  per  cent, 
of  moisture  ;  and  its  composition  is  as  follows : 

Carbonate  of  lime 42.630«23.951  per  cent,  of  itme. 

Carbonate  of  magnesia 25.358 

Carbonate  of  iron — ^.... • 5.155 

Carbonate  of  manganese .4*21 

Oxide  of  iron... - —    11.073 

Alumina 1.080 

Phosphoric  acid >P48 

Sulphuric  acid .324 

Potash 290 

Soda 033 

Silex  and  insoluble  silicates - 10.880 

Water  and  loss 1.858 

10(K000 

This  ferruginous,  silicious,  magnesian  limestone,  deserves  trial  as  a 
water  lima 

No.  674 — ^Limestone.  Labeled  ^YeUounred  Porous  Eockj  over  the 
encrinital  Umestotie,  one  and  a  half  miles  east  of  Mount  Carmelj 
Fleming  countg^  Ky^ 

A  dull,  brownish-yellow,  fine  granular  rock,  glimmering  with  small 
crystalline  facets  of  colored  calc.  spar.,  containing  small  cavities,  or  pores, 
some  of  which  are  infiltrated  with  carbonate  of  lime;  others  lined  with 
dark  colored  oxide  of  iron.    Adheres  to  the  tongue.    Powder  of  a  bufif 
oolor. 
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Dried  at  212°,  it  lost  0.70  per  cent,  of  moisture^  and  has  the  follow- 


ing 


COHFOSITION  : 


Carbonate  of  lime ...... .... 

Carbonate  of  magnesia 

Alumina,  and  oxides  of  iron  and  mnnganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash  -— - 


Soda. 

Silez  and  insoluble  siticates. 

Water  and  loss - 


71.700 

9.931 

12.240 

.630 

.337 

.341 

.139 

2.^^60 

1.802 

100.000 
r 

No.  975 — Soil.     Leveled  ^^Virffin  Soil,  derived  from  the  yellow  lime- 
stone.    Charles  Marshalfs  dairy  farm,  near  Mount  Carmel,  Fleming 
county,  Ky.     {At  the  junction  of  the  Lower  and  Upper  Silurian 
formations,)     Growth,  sugar-tree,  walnut,  buck-eye,  4*c." 
Dried  soil  of  a  dark-grey-brown,  or  light  chocolate  color. 

No.  976 — Soil.    Labeled  ^'Soil  from  an  old  field  twenty-five  years  in 
cuUivaUon;  the  last  eight  years  in  grass.     Charles  Marshall's  dairy 
farm,  near  Mount  Carmel,  Fleming  county,  Ky.    {Upper  Silurian 
formation.'*^ 
Dried  soil  a  little  lighter-colored  than  the  preceding.    Some  rounded 

ferruginous  particles  were  sifled  out  of  it  with  the  coarse  seiva 

No.  977 — Soil.    Labled  ^Sub-soil  from  the  same  old  field,  Chas.  Mar- 

shaWs  dairy  farm,  ^c,  4*c." 

Dried  soil  lighter-colored  and  more  yellowish  than  the  preceding. 

One  thousand  grains  of  each  of  these  (air-dried)  soils,  digested  in 
water  charged  with  carbonic  acid,  for  about  a  month,  gave  up  of  soluble 
extract,  dried  at  212^,  as  follows: 

No.  977. 
Sab4oU« 


Organic  and  rolatile  matters .... 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime — -. 

Magnesia  ... . —-.———  —  . ..... 

Sulphuric  add . 

Potash 

S.»da 

Silica. -. 

Loss  .-.-.-. ....... -.• — ...... ..-.-  — 

Soluble  •KtaMJt,  dried  ftt  212*  F « 


No.  975. 

No.  976. 

Virgin  8oU. 

Old  field. 

0.800 

0.517 

.147 

.180 

2.097 

1.063 

.366 

.245 

.034 

.022 

.135 

.066 

.006 

.033 

.231 

.397 

.434 



4.250 

2.523 

0.450 
.130 

.880 
.162 
.025 
.042 
.046 
.347 


9.08ft 
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The  composition  of  these  three  samples  of  soils,  dried  at  400^  R,  is  as 
follows : 


Orgnmeand  Tolatila  matters . 11. 

Alumina . — 

Oxide  of  iron _ 

Carbonate  of  lime.  ... . . .. 

Mrt^nesia ... 

Brown  oxide  of  maiigaaese  ............ . 

Pliosphoric  acid ..... 

Sulphuric  acid . . •,....,..... 

Potash 


Soda. 

Sand  and  insoluble  silicates. 

Loss - 


Total. 


Moisture  lost  at  400<»  F.. 


No .  975. 

No.  976. 

No.  977. 

Virgin  soil. 

Old  field. 

Sub-soil. 

11.315 

7.335 

•  7.675 

5.U60 

4.190 

10.335 

ll.(i75 

11.210 

14.930 

.4-20 

.395 

.470 

.874 

.679 

.^68 

.290 

.396 

.370 

.251 

.Ibl 

.236 

.0K4 

.042 

.059 

.349 

.202 

.439 

.224 

.011 

.050 

69.145 

75.645 

64.995 

.313 

100.  (H)0 

100.2^5 

100.427 

5.59& 

4.225 

6.650 

The  soil  of  the  old  field  has  undergone  considerable  deterioration. 
The  sub-soil  is  as  rich  as  the  virgin  soil. 

The  influence  of  dairy-fanning  upon  the  soil  can  be  learnt  by  study- 
ing the  composition  of  the  saline  portion  of  cows'  milk.  According  to 
M.  Haidlen,  a  thousand  parts  of  fresh  cow-milk  contain: 

PhosphtiCe  of  lime 2.31  ) 

Phosphate  of  magnesia*.......... .42  V  ssaboot  1.33  fibei^pAtfrtcaeid. 

Phosphate  of  iron 07  > 

Chloride  of  potassium 1.44ss0.95  potash. 

Chloride  of  sodium ^      .34  >  _q  55  j-Ai 

Soda  in  combination  with  casein .42  J  ^^' 

It  is  easy,  when  we  know  how  much  milk  is  taken  from  the  cows 
grazed  on  the  land,  to  calculate  how  much  of  these  essential  ingredients 
are  removed  from  the  soil  in  a  given  time,  in  this  manner. 

The  earthy  phosphates  and  the  alkalies  are  thus  taken  up  in  consid- 
erable quantities,  and  hence  it  has  been  found  to  be  advantageous  to 
apply  top-dressings  of  powdered  bones,  or  super-phosphates,  with  ashes, 
to  ground  which  has  been  long  used  for  pasturage  for  dairy  purposes. 
No.  975 — Soil.     Labeled  ^Virgin  Sail,  from  blue  ash  land^  on  the 
Ddthyris  Lynx  beds  of  t/ie  upper  part  of  the  blue  limestone  forma- 
tion, {Lower  Silurian.)    Mr,  Fitzgerald's  farm^  northern  part  of 
Fleming  county^  Ky^ 

Dried  soil  of  a  light  yellowish-umber  color.  A  little  shot  iron  ore  was 
sifled  out  of  it 


^  AliigiprapoHteorihUi^waier 
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No  979 — Soil.     Labeled  ^Same  Stnl^  fnm  m  adjoining  fiddj  in  com. 
Farm  of  Mr.  Fitzgercddy  northern  pari  of  Fleming  county ^  KyP 
Dried  soil  a  little  lighter  colored  and  more  yellowish  than  the  preced- 
ing.    A  little  shot  iron  ore  was  sifted  out  of  it 

No.  980 — Soil.     Labeled  '^Suh-soil  from  the  same  field.    Mr.  Fitzger- 
ald s  farm,  northern  part  of  Fleming  county,  Ky.,  ^c,  ^c-*' 
Dried  soil  of  a  dirty-buff  color.     Contains  a  little  shot  iron  ore^  which 

was  sifted  out  before  analysis. 

One  thousand  grains  of  each  of  these  three  soils,  air-dried,  were 

digested  for  a  month  in  water  charged  with  carbonic  acid,  and  ga^e  the 

following  quantities  of  soluble  materids  severally,  viz : 

No.  980. 
Sub-soil. 


Organic  and  volatile  matters ^ . 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Garbonale  of  lime .. . 

Magnesia -... 

Sulphuric  acid - ... 

Potash 

Soda 

Silica 

Loss — . 


Soluble  extract,  dried  at  400<*  F.,  (grains) . 


No.  978. 

No.  979. 

Virgm  soil. 

Old  field. 

0.950 

0.566 

.231 

.187 

S^.563 

1.573 

.165 

.061 

.039 

.033 

.109 

.058 

.033 

.028 

.281 

.251 

.196 

.093 

4.566 

2.850 

0.366 
.134 

1.130 
.100 
.030 
.033 
.023 
.264 


3.079 


The  composition  of  these  three  specimens  of  soil,  dried  at  400° 
is  as  follows: 


F. 


• 

No.  978. 
Virgin  soil. 

No.  979. 
Old  field. 

No.  980. 
Sub-soil. 

Organic  and  Tolatile  matters.... . ......... ... 

8.523 

6.840 

5.760 

.870 

.798 

.170 

.228 

.075 

.526 

.128 

76.445 

5.211 

5.275 

5.510 

.370 

.736 

.270 

.409 

.093 

.468 

.043 

80.945 

.670 

4.195 

Alumina  i».-.— . - . 

Oxide  of  Iron . 

6.265 
6.035 

Carbonate  of  lime . ...«-..,.— 

.395 

Magnesia .....—  ... 

.580 

Brown  oxide  of  manganese . — ....  ..     ...  ......  . 

.095 

Phofiphoric  acid ,..  

%          .223 

Sulphurie  add... ^ . 

.058 

Potash .*. 

.700 

Soda 

.168 

Sand  and  insoluble  silicates... . . , 

80.745 

Loss 

.541 

Total. 

100.363 

100.000 

100.000 

Moisture,  lost  at  400<»  F ^ 

4.675 

3.100 

8.876 
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FRANKLIN  COUNTY. 

No.  981 — ^Limestone.    Labeled  ^  Building  Stone ;  a  led  in  the  Blue 

Limestoney  in  the  northwest  part  of  Franklin  county,  Ky.     Said  to 

be /ire  and  frost  proof .^^ 

A  brownish-grey,  granolar  limestone;  with  many  irregular  pores,  and 
small  branching  cavities,  which  are  colored  dirty-grey-brown;  grains 
crystalline. 

Dried  at  212^  it  lost  0.200  per  cent  of  moisture. 

COHrOSlTIOIf,  DUKO  AT  312^  p. 

Carbonate  of  lime • 93.580s52.5U  perocotof  lime. 

Carbonate  of  magnesia . . 3.663 

Aiumina,  and  oxides  of  iron  and  manganese  .. .  .8ti0 

Phosphoric  acid — ... . .117 

Saipharic  acid .• -, .. . .441 

Potash. ,057 

Soda. ^ 165 

Silex  and  insoluble  silicates .360 

Loes _ _ _  .717 

100.000 

Quite  a  pure  limestona 

Na  982 — Soil.    Labeled  ^  Virgin  Soil^from  the  Blue-grass  lands  of 
Franklin  county,  KyP    Farm  of  Isaac  Wingate. .  Primitive  grow^ 
large  ash,  burr  oak,  black  locust,  walnut,  ^c. 
Dried  soil  of  a  light  chocolate  color.    Some  chert  and  iron  gravel 

were  afted  out  from  it  with  the  coarse  seiva 

No.  983 — Soil.    Labeled  ^Soilfrom  an  old  field, /if ty  to  sixty  years  in 
cultivation.    Blue-grass  land  of  Franklin  county,  Ky.    Farm  of 
Isaac  Wingate,  ^c." 
Dried  soil  of  a  light  chocolate  color,  a  slight  shade  darker  than  the 

preceding.    Some  iron  gravel  was  silted  out  of  it. 

No.  984 — Soil.    Labeled  *^Suh-soil  from  the  old  field,  ^c.    Blue^ass 
lands  of  Franklin  county,  Ky.    Farm  of  Isaac  Wingate,^^  ^c 
Dried  soil  of  a  light  chocolate  color,  a  slight  shade  darker  than  the 

preceding. 
One  thousand  grains  of  each  of  these  soils,  air-dried,  were  digested  for 

a  month  in  water  charged  with  carbonic  acid,  fo  which  they  gave  soluble 

extrads  of  the  following  composition  and  quantities : 
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Organic  and  rolatile  matters . 

Alumina  and  oxi^s  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime 

Magnesia . 

Sulphuric  acid . 

Potash 

Soda - 

Silica - 

Soluble  extract  dried  at  212^  F.,  (grains) 


No.  982. 
Virgin  soil. 


0.583 
.145 
.7b7 
.123 
.041 
.066 
.017 
.314 


2.076 


No.  983. 
Old  field. 


0.633 
.230 

.1507 
.144 
.O.'iO 
.077 
.055 
.200 


2.696 


No.  984. 
Sub-soil. 


0.367 
.064 

1.130 
.113 
.033 
.038 
.012 
.297 


2.U54 


Dried  at  400^  F.,  these  soils  had  the  following 

coHPOsrnoif. 


No.  982. 
Virgin  soil. 

No.  983. 
Old  field. 

No.  984. 
Sub-soil. 

Organic  and  Tolatile  matters....... . ..... 

Alumina - , 

Oxide  of  iron . . . . . 

6.372 

4.ie5 

4.310 

.320 

.563 

.320 

.350 

.076 

.222 

.052 

82.270 

.U60 

6.147 

5.435 

4.560 

.310 

.801 

.445 

.270 

.076 

.2^8 

.058 

81.470 

.130 

4.281 
5.035 
4  7^^5 

Carbonate  of  lime ...— — 

.520 

Magnesia - - ................. ........ 

526 

Brown  oxide  of  manganese  ............... .. 

.(j95 

Phosphoric  acid . . 

Sulphuric  acid . .. . ...... ..     . 

.553 
.050 

Potash 

Soda 

Sand  and  insoluble  silicates 

Loss 

.290 

.073 

83.445 

.347 

Total 

100.000 

100.000 

100.000 

MoUture,  lost  at  400*»  F 

2.700 

2.400 

2.125 

With  the  exception  of  the  phosphoric  acid  contained  in  it^  the  soil  of 
the  old  field  is  yet  as  rich  as  the  virgin  soil ;  probably  because  of  some 
admixture  of  the  sub-soil  with  it  by  the  use  of  the  plow. 


GARRARD  COUNTY. 


No.   985— Limestone.     Labded  "" St/dratdie?  Limestone,  Burdens 
Knob,  Garrard  county,  Ky.     {Upper  Silurian  formation'') 
A  greenifih-grey,  dull,  fine  granular  limestone;  not  adhering  to  the 

tongua    Weathered  sur&ce  brownisL 
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COMroSITION,  DUBO  AT   212^  F. 

Carbonate  of  lime 34.780 

Carbonate  of  magnesia -.- . —.. — —  31.470 

Aluminn,  and  ozidee  of  iron  and  manganese 5.200 

Phosphoric  acid , - - - —  .310 

Sulphuric  acid •--- — . — —  — .  .95G 

Potash 471 

Soda - ^ .130 

Silex  and  inaolable  silicates - 36.180 

Loss ^ 1.503 


lUO.OOO 


Although  this  contains  a  larger  proportion  of  silica  than  the  best 
watei^limes,  yet  it  is  probable,  that  with  proper  management  in  its  pre- 
paration, it  will  make  a  very  good  hydraulic  cement 

No.  986 — Soil.     Labded  '^Soil  from  woodland  pasture^  {pastured  seven 
years^from  the  farm  of  Chas.  E.  Spilman,  on  base-line  llSth  mile, 
one  mile  east  of  Dick's  river,  Garrard  county,  -ffy." 
Dried  soil  of  a  greyish-light-chocolate  color.    Some  shot  ore  and 

fragments  of  chert  were  sifted  out  of  it  with  the  coarse  seive. 

No.  987 — Soiu    Labeled  ^Sub-soil  of  the  preceding,  (7  to  15  inches 

deepr) 

Dried  soil  deeper  and  more  brownish  colored  than  the  preceding. 
Some  shot  iron  ore  was  sifted  out  of  it  with  the  coarse  sdva 

No.  988 — Soil.    Labeled  ^Soilfrom  an  old  field  fifty  years  or  more  in 

cultivation.    Farm  of  Chas.  J.  Spilman,  one  mile  east  of  Dick's 

river,  Garrard  county,  4*0." 

Lower  Silurian  formation;  forty  to  fifly  feet  above  the  spring  member 
of  the  sink  country ;  near  the  top  of  the  bird's-eye  limestona  This 
field,  afler  having  been  cultivated  in  grain  of  various  kinds,  was  pastured 
for  ten  years ;  and  is  now  in  timothy  and  orchard  grass. 

Dried  soil  of  a  light-chocolate  color.  Some  shot  iron  ore  and  small 
cherty  fragments  were  sifted  out  of  it. 

No.  989 — Soil.    Labeled  ^Sub-soil,  fifteen  inches  deep,  mixed  with  aU 
under  a  foot  in  depth  ;  from  the  someplace  as  the  preceding,  Garrard 
county,  Ky^  4*c.'* 
Dried  soil  of  a  greyish-buff  color.    Some  little  shot  iron  ore  was  sift* 

ed  ont  of  it  with  the  coarse  seive. 
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These  soils  were  collected  by  S.  S.  Lyop^  Topographical  Assistant 
One  thousand  grains  of  each  of  these  soils^  air-diied,  were  digested, 
for  a  month,  in  water  charged  with  carbonic  acid.    The  qoantities  and 
composition  of  the  soluble  extract  dissolved  out  of  them  are  as  follows, 
viz: 


Organic  and  volatile  matters ..* 

Alumina,  and  oxides  of  iron  and  manganese 

and  phosphates 

Carbonate  of  lime • 

Magnesia — 

Sulphuric  acid 

Potash 

Soda 

Silica --— -, 

I/08S  — . • 


Soluble  extract,  dried  at  212°, (grains).. 


No.  986. 


Woodland    Sub-soil, 
soil. 


No.  987. 


0.533 

.081 
.263 
.073 
.022 
.102 
.038 
.232 
.056 


1.400 


0.366 


1.133 


No.  988. 
Old  field. 


0.483 

.080 
1.330 

.310 

.180 


2.383 


No.  989. 
Sub-soil. 


0.273 

.088 
1.185 
.093 
.022 
.054 
.078 
.181 


1.974 


The  composition  of  these  four  soils,  dried  at  400^  R,  may  be  stated 
as  follows : 


Organic  and  volatile  matters 

Alumina.. — . 

Oxide  of  iron .-.. 

Carbonate  of  lime 

Magnesia ^ 

Brown  oxide  of  manganese... 

Phosphmc  add 

Sulphuric  acid 

Potash 

Soda...: 

Sand  and  insoluble  silicates. 

Total , 

Moisture,  lost  at  400<»  F 


No.  986. 
Woodland. 


4.200 

3.790 

3.310 

.170 

.506 

.295 

.243 

.096 

.135 

.032 

87.670 


100.447 


2.400 


No.  987. 
Sub-soil. 


2.988 

4.840 

3.970 

.120 

.540 

'.245 

.26(> 

.024 

.2.37 

.<I26 

86.645 

.105 


No.  988. 
Old  field. 


5.294 

6.090) 

3.910( 

.110 

.973 

.245 

.244 

.050 

.190 

.026 

82.945 

.923 


No.  989. 

Sub-soil. 


3.411 

*  ox.  man. 

13.635 

2,470 

.325 

"'249 

.059 

.347 

.092 

79.960 


100.000 


2  460 


lOO.OUO 


100.548 


2.725     I 


2.525 


GRANT  COUNTY. 

No.  990 — Mahl.     Labeled  ^Marl,  alternating  with  Blue  Limestone; 
in  the  Milk-sick  region^  at  Moses  Theobald^s,  Grant  county y  Ky^ 
A  greenish-grey,  friable^  marly  day. 
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COVFOtmON,  DUBD  AT  212*^  F. 

Carbonate  of  lime —  4.9P0 

C.irbon:ite  of  inA(;De9ia . 3.285 

Aliiminii  and  oxides  of  iron  and  manganese . . 16.260 

PhfK«phoric  acid . . . .310 

Sulphuric  acid . . 1.197 

Potash. .9B8 

Sod* 178 

Siind  and  insoluble  silicates • .* . . 71.2bO 

Water  and  loss 1.532 

100.000 

The  air-dried  marl  lost  1.00  per  cent,  of  moisture  at  212"^  F.  Coa- 
taining  considerable  proportions  of  potash,  carbonate  of  lime,  magnesia, 
and  sulphuric  and  phosphoric  acids^  it  would  be  a  useful  top-dressing 
to  ediausted  land. 

No.  991 — Shale,  Labeled  ^Shale  from  the  Milk-sick  region^  Moses 
TheobalcTs,  Grant  county^  Ky.     Lower  SilurianP 

A  greenish-grey  and  buff-grey,  soft  shale,  or  indurated  clay.  Dried 
at  212°  R,  it  lost  1.40  per  cent  ot  moisture. 

ooHrosrriON,  dried  at  212®  f. 

Sand  and  insoluble  silicates 78.480 

Alumina  and  oxides  of  iron  and  manganese . .  12.340 

Carbonate  of  lime — — 2.7b0 

Magnesia . • . .-- 1.401 

Phosphoric  acid . . .630 

Sulphuric  acid  — .—  — -— ... —- .338 

Potash 957 

Soda—. —  —  - .— -. — -. -  trace. 

Water  and  loss 3.074 

100^000 

Contains  also  a  considerable  quantity  of  potash. 

GRAYSON  COUNTY. 

No.  992 — ^Limestone.  Labeled  ^Coralline  Limestone^  Fails  of  Rough 
Creek,  Grayson  county,  Ky.  Upper  member  of  svihcarboniferons 
limestone.^* 

COHPOSmOlfi  DMBD  AT  212®   F. 

Caii>onate  of  lime 85.660 

Carbonate  of  magnesia . . . .      2.50S 

Alumina  and  oxides  of  iron  and  manganese . .      2.560 

Ptiosphoric  acid ............ . . ,- .182 

Sulphuric  acid.«... - . . , .839 

Potash ^ 359 

Soda « • — ... .(.......  . ........ . ............      trace. 

SilexaiKl  insoluble silioatet - -. 7.480 

^ • 397 

Too. 000 
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GREENUP  CODNTT. 

No.  993 — LiMONiTE.  Labeled  ^Blue  Limestone  Ore,  Kenton  Furnace^ 
Greenup  county ,  Ky.  Said  to  have  yielded  well  Ore  used  without 
roasting.  Is  the  light-^loredj  in  the  center  of  the  ore^  as  rich  as  the 
outside  V^ 

Exterior  portion  dull  yellowish-brown,  fine-granular ;  adhering  strong- 
ly to  the  tongue ;  separates  easily  from  tlie  interior  light-grey  portion. 
(See  next  number.)  Powder  yellowish-brown.  Dried  at  212^  F.,  it  lost 
1.60  per  cent,  ot  moisture. 

COMPOaiTIOlf,  DBIBO  AT  213®   F. 

Oxide  of  iron- 46.640s33.663  per  cent  of  iron. 

Alumina 2.440 

Carbonate  of  lime - — -.  .380 

Mignesia 1.R02 

Brown  oxide  of  manganese •  1.380 

Phosphoric  acid .... .412 

Sulphuric  acid ..— .255 

Potnsh .656 

Soda... ^ 192 

Silex  and  inaoluble  ailicates 36.240 

Combined  water. - 9.300 

Loss _ 203 

100.000 

No.  994 — Carbonate  of  Iron.  Labeled  ^Interior  grey  portion  of  the 
Blue  Limestone  Ore,  Kenton  Furnace^  Greenup  county^  Ky^ 

Dull,  fine^ranular ;  adheres  slightly  to  the  tongua  Powder  of  a  light 
grey  color.    Specific  gravity  2.9851. 

Dried  at  212°  F.,  it  lost  0.40  per  cent  of  moisture. 

OOMPOSXTION,  DUKO  AT  212^   F. 

Carbonate  (^ iron 4I.260>  .oo  700  «^  ^^*  ^  :»«« 

Oxide  Of  iron 4.760$  «22-788  per  cent,  of  ifoa. 

Carbonate  ofli  me - 1. 880 

Carbonate  of  magnesia.. .*•......         5.981 

Carbonate  of  manganese ... . . .  2.980 

Alumina . ...•—»* 1.580 

Phosphoric  acid . .....  .374 

Sulphuric  acid . . . —  .290 

Potash .579 

Soda 150 

Silex  and  insoluble  silicates 40.080 

Loss 086 

100.000 

These  analyses  illustrate  the  changes  of  composition  which  occur  dar- 
ing the  gradual  convertion  of  carbonate  of  iron  into  limonite  (hydrated 
peroxide  of  iron)  ore. 
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No.  995 — Cabbonatb  op  Iron.    Labeled  ^^Zimestone  Ore,  Kenton  Fur- 

nace,  Greenup  couiittfy  Ky^ 

A  dull,  dark  grey,  fine-granalar  ore.  Adheres  to  the  tongae.  Exte- 
rior surface  brownish-yellow  and  reddish.    Specific  gravity  3.2750. 

COMPOSITION,  DRIED  AT  212°  F. 

Carbonate  of  iron 56.267)       «q  -^.  ^^  ^^.     -  .^^ 

Oxide  of  iron 3.8^1j  =99.024  per  ceoU  of  ipoa. 

Alumina 5.9t50 

Caiboiiiiteof  lime -  4.HdO 

Ciir-bonate  of  magnesia.. . . ......  3.6*26 

Carbonate  of  mauganedo  ••.... » . .873 

Piiuspliuric  acid .-.. . 2.029 

Sulphuric  acid . .750 

Polish .347 

Soda .186 

Silex  and  insoluble  silicates... • 20.640 

Loss .440 

100.000 

Although  this  ore  is  not  too  poor  to  be  employed  alone  for  the  pro- 
duction of  iron,  it  is  objectionable,  because  of  the  large  proportion  of 
phosphoric  acid  which  it  contains;  which  would  injure  the  quality  of 
the  u-on  produced,  by  making  it  brittle  or  cold-short 

The  composition  of  the  following  limonite  ores,  of  Kenton  furnace^ 
will  be  presented  in  a  tabular  form. 

No.  996— Limonite.    Labeled  ^'Bloch  Ore,  three  feet  above  the  ^Little 
Block^  led  six  inches  thick,  Kenton  Furnace,  Greenup  county,  Ky^ 
Irregular  thin  layers  of  dark-brown  fine-granular  limonite,  inclosing 

yellow  and  brownish-yellow  ochreous  ore.    Powder  brownish-yellow. 

No.  997 — ^LiMONTTB.     Labeled  ^Ore  associated  with  sub-carhoniferous 

limestone,  Kenton  Furnace,  ^c^ 

A  pretty  dense,  dark-brown  ore,  in  irr^ular  curved  layers,  with  irreg- 
ular cavities  between ;  adheres  very  slightly  to  the  tongue.  Contains 
very  little  soft  ochreous  ore.    Powder  yellowish-brown. 

No.  998 — ^LxMONFTE.    Labeled  ^'John  Conley  Qre,  imperfectly  roasted, 

Kenton  Furnace,  ^'c" 

A  dull,  nearly  blacky  ore;  adheres  strongly  to  the  tongde.  Powder 
nearly  black. 
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No.  999 — ^LiMONiTE,  Labeled  ^Rough  Big  Block  Ore^  nour  rejected  at 
Kenton  Furnace^  ^c.  Near  the  top  of  miUstone  grit  Specimen 
above  average^'' 

Dark-brown,  dense,  irregular  curved  thick  layers;  sparkling  with 
small  specks  of  mica  and  crystalline  facets;  not  adhering  to  the  tongue; 
incrusted  with  reddish  and  whitish  soft  material.  Powder  yellowish- 
brown. 

No.  1000 — LiMONiTE.  Leaded  "  Little  Block  Ore^five  inches  thicky  bed- 
ded between  daysy  of  which  the  lowest  bed  is  wMte^  Kenton  FumacCy 

A  dull,  fine-granular,  porous  ore;  adhering  strongly  to  the  tongue; 
formed  of  irregular  curved  layers,  of  a  dark-yellowish-brown  color, 
involving  yellow  and  brownish-yellow  soft  ochreous  material.  A  few 
minute  specks  evident,  and,  in  some  places,  a  fine-grained  oolitic  appear- 
ance.   Powder  brownish-yellow. 

No.  1001 — LiMONiTB.    Labeled  ^Marl  OrCyfrmn  the  bed  of  pink  fer- 

ruginous  datfj  Kenton  Furnace^  4*c." 

Dull,  dark  greyish  purple,  oolitic ;  composed  of  dark  colored  grains 
mingled  with  whitish  ones.  Adheres  to  the  tongua  Powder  greyish 
dull-red. 

No.  1002 — ^LiMONTTE.     Labded  ^Flat  Kidjieg  Ore,  Kenton  Furnace^ 

Dull,  fine  granular,  purplish-brown,  with  grains  of  darker  and  lighter- 
color  mixed,  and  a  brownish-yellow  incrustation.  Adheres  to  the  tongue. 
Powder  dull  red,  or  Spanish  brown  color. 

No.  1003 — Impure  Lmonitb.    Labded  ^JYear  the  Pink  Clay  Ore, 

Kenton  Furnace,  4*c." 

Compact,  brittle,  fi:scture  uneven;  dense;  general  color,  dark  olive- 
grey,  approaching  umber ;  exterior  and  m  the  fissures  iron-rust  brown. 
Does  not  adhere  to  the  tongua  Specific  gravity  2.772.  Powder  yel- 
lowish-grey. 

No.  1004— ^LiMONrrE.     Labded  ^Dogstone  Ore,  Kenton  Furnace,  4*c  " 
Dull,  dark  purplish  and  reddish-brown,  nearly  black;    very  fine 
granular  with  small  ur^lar  pores.    Adheres  strongly  to  the  tongua 
Powder  dark-brown,  nearly  black. 
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No.  1005-— Lmonite.    Labded  "  Ferniffinous  Fossiliferous  Knoh-stonej 

near  Kenton  Furnace,  Greenup  county,  Ey^ 

Dull,  with  a  few  minute  scales  of  mica ;  containing  numerous  impres- 
sions of  bi-valve  shells.  General  color  brownish-yellow,  with  darker 
and  lighter  shades ;  adheres  strongly  to  the  tongue. 

COMPOSITION  OF  THK8E  TIN  UM0NITE8,  DRIXD  AT  212°  F. 


Oxide  of  iron.. 

Alumioa 

Lime 

Mai^Dciia 

Brown    oxide    of 

manffanese  •  > . . 
Phoiiphuric  acid' 
Sulpuario  aoid.< 

Potash 

Soda 

Siiex  k  insoluble 

pilieateis 

Combined  water 
Loaa 


Total 

Pereentaffeof  iron 

Moisture  lost    at 
SWdeg.F 


I  I  !  ' 

No.  996.  Xo.  907.1X0.  996.  No.  099.  No.  1000  No.  1001  Xo.l002  No.l009  No.  1004  No.1005 


33.540 
4.eH7 
trace, 
1.035 

.280 
.733 
.290 
.502 


49.480 


100.472 

23.4i« 

'S.140 


78.840  I   82.240 


trace. 
.471 

2.S64 
.541 
.166 
.127 
.319 


SON)        1.930 

11.960        7.340 

.352  ' 


.580 
trace. 
1.041 

5.0B4 
.310 
.209 
.824 


100.000  I  100.001 
55.213      57.593 


1.100 


1.200 


44.960 

2.580 

trace. 

.894 

.060 
.694 
.372 
.135 
.280 

41.680 
8.400 


100.075 


31.500 


1.200 


51.400 
3.720 
trace. 
1.343 

.880 

2.462 

.3M6 

.440 

trace. 

28.520 

10.600 

.249 


100.000 
35.996 


2.340 


40.740 

3.000 

trace, 

.603 

.480 
1.742 
.269 
.166 
,179 

35.180 

8.600 

.(HI 


100.000 
26.594 


2.800 


59.680 

5.120 

trace. 

.763 

1.080 
2.037 
.303 
.251 
.264 

23.560 
7.160 


21.740 
19.160 
trace. 


.060 
trace, 
.990 
.165 
.119 

47.480 
10.300 


100^18     100.662 
33.000      15.225 


2.700  I     2.300 


83.880  46.540 

J380  I  3.148 

trace,  trace. 

.543  '919 


5.360 
.822 
.236 
.252 

traoe. 

1.680 
7.760 


1.080 
1.232 
.303 
.618 
.015 

37.3EiO 
9.340 


100.^ 
2.140 


100.515 
39.396 


There  is  considerable  variety  of  composition  amongst  these  ores.  Nos. 
1000,  1001,  1002,  and  1005  contain  a  large  amount  of  phosphorio 
add;  and  No.  1003  has  a  considerable  quantity  of  sulphuric  acid.  This 
latter,  indeed,  is  too  poor  to  be  used  for  itself  as  an  ore.  They  all  are 
destitute  of  any  notable  quantity  of  lime. 

A  specimen  labeled  ^From  Keivton  FurnacCj  per  Basil  Waring,  exam- 
ined for  manganese  "  is  a  porous  limonite,  not  containing  an  extraordi- 
nary quantity  of  manganesa  (See  Vol.  I,  page  197,  and  Vol.  11,  page 
204,  of  these  Beports,  for  other  notices  of  Kenton  furnace  ores.) 

No.  1006 — ^Ferruginous  Claystone.  Labeled  ^  Clay  Iron  Stone,  Ken- 
ton Furnace,  Greenup  county,  Ky^  {Is  it  workalWi) 
A  dull  pink,  in  some  parts  grey,  indurated  clay ;  too  hard  to  be 
scratched  with  the  nail ;  containing  very  small  cavities  or  pores,  some 
of  which  are  filled  with  infiltrated  spar.  Exterior  weathered  surface 
of  a  brownish-yellow  colon  Adheres  strongly  to  the  tongue.  Powder 
of  a  pink  color. 
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No.  1007 — ^Febbuoinous  Claystone.    Ldbded  ^^Clay  Iron  Stane,  Kim- 
ton  Furnace^  ^c.     Variety  {a).     How  much  iron  ?  '* 
Harder  and  more  compact  than  the  last;  does  not  adhere  much  to 

the  tongae.      Color,  durty-salmon.     Weathered  surface,  brown;  when 

burnt,  of  a  cinnamon  color. 

No.  1008 — Fereuginous  Claystone.    Labeled  ^Variety  (J,)  Kenton 

Furnace^  ^c." 

Dull,  of  a  light  yellow  ochre  color;  adheres  strongly  to  the  tongue; 
not  scratched  by  the  nail.  Powder  of  a  light  salmon  color,  deepened  a 
little  by  burning. 

COMPOSmOZf  OF  THESE  THREE  FEREUGINOUS  CLATSTONES. 


Silica 

Alumina • — ...... 

Oxides  of  iron  and  manganese. 

Lime . — . 

Magnesia 

Phosphoric  acid . 

Potash 

Soda 

Combined  water ... 

Loss  — - 


Total 

Moisture,  lost  at  212^  F. . 


No.  1006.    No.  1007.    No.  1008. 


44.020 

32.810 

7.880 

a  trace. 

.373 

.310 

.146 

1.121 

13.360 


100.020 


1.300 


42.920 

37.440> 

4.94)  S 

a  trace. 

.24.5 

.207 

.135 

.SO.*! 

13.7()0 
.208 


100.000 


1.700 


43.780 
41.000 

a  trace. 
.2bl 
.246 
.193 
.856 

13.:j60 
.284 


100. UUO 


0.400 


These  are  strikingly  alike  in  composition,  and  of  no  value  as  iron  ores. 

No.  1009 — ^Limestone.    Labeled  ^Limestone  used  as  a  fiux  at  Kenton 
Furnace,  Greenup  country  Ky.     i^Sub-carhoniferousy) 
A  dense,  very  fine-grained,  light-grey  limestone ;  traversed  by  small 

vdns  of  calc.  spar.    Specific  gi-avity  2.7065. 

COMPOSmOM,  DRIED  AT  212®   F. 

Carbonate  of  lime 94.980ib53.298  per  cent,  of  lime. 

Carbonateof  magnesia 1.583 

Alumina,  and  oxides  of  iron  and  manganese .  .580 

Phosphoric  acid _«  a  trace. 


Salpb uric  acid  . 

Potash. 

Soda 

Silex  and  insoluble  silicates. 
Lose  ...... «. 


.317 
.212 
.140 
S.OdO 
.108 

100.000 


Qcdte  a  pure  limestone^  well  suited  to  the  purpose  for  which  it  is  used. 
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No.  1010 — ^PiG  Iron.     Loibded  ^Soft  Iron  from  Kenton  Furnace. 
Furnace  making  grey  slag  aiid  producing  much  carburet  of  iron.^^ 
A  moderately  coarse-grained,  light-grey,  iron.    Yields  easily  to  the 

file.    Fragments  flatten  considerably  under  the  hammer,  but  soon  break 

to  pieces. 

No.  1011 — ^PiG  Iron.     Labeled  ^Sard  Iron^  Kenton  Furnace.    Made 
when  producing  green  slag^  and  when  the  furnace  is  supposed  not  to  be 
hot  enough.    Furnace  will  not  make  as  much  as  when  producing  grey 
tronJ^ 
A  fine-gnuned,  light  colored  iron;  too  hard  to  be  acted  on  by  the  file. 


COMPOSITION  OF  TRXfK  TWO  8AMPLS8  OF  IRON. 

No.  1010. 
Soft  grey  iron. 

No.  1011. 
Hard  whitish  iron. 

Tron 

Gninhite - - -— 

94.162 
2.120 
.180 
.078 
l.Oc^S 
.264 
.255 

94.057 
1 .5.'>6 

Combined  carbon  --- .- -— —  — ......  J....... 

.914 

MAn!F>4n9if6   .-r. .-.«-....-.«..  .-r....  ...T-.       .........  .-r 

.345 

Silicon ....  ......................................... 

.507 

Sl:lg - 

.284 

Aluminum....  - ..........  ............. ...... 

^149 

Calcium........  ......... ..  ...... ............ 

trace. 

Migncsium.  ............. .......................... 

.675 
.112 
.049 
1.050 
.232 

.179 

PoUisAium ....  ....  ...... ... ........... .. 

.640 

Sodium .- - . 

.109 

Phosphorus  ....................  ........... .. 

.823 

Sulphur  ......  ...................  ................ 

.259 

Loss 

.178 

Total 

100.282 

100.000 

Total  carbon — 

2.300 

2.470 

Specific  gravity....... ...... ..... . 

6.8613 

The  slags  which  accompanied  these  specimens  of  iron  not  having  been 
sent  for  analysis,  it  is  not  possible  to  say  positively  why  the  hard  white 
iron  was  produced;  but  the  probability  is  that  some  irregularity  had 
occurred  in  the  quantity  of  flux  used,  and  that  the  limestone  was  in 
smaller  proportion  than  usual.  The  green  slag  always  contains  a  con- 
siderable amount  of  iron  in  the  form  of  protoxide^  and  hence  the  reduc- 
tion in  the  amount  of  iron  turned  out 
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No.  1012 — ^Impube  Cabbona'Te  of  Iron.  Labeled  ^Lowest  Ore  of 
Greenup  county^  JEy.,  north  of  lAttle  Sandy  river,  a  few  feet  above 
the  Khob'Stone.  The  sub-carboniferom  limestone  and  miUstone  grit 
both  absent  The  coal  measures  resting  on  the  Knob-stone.^^  How 
mu^  iron  ? 
A  dark-grey,  dense,  fine  granular  ore;  containing  a  few  minate  scales 

of  mica.    Exterior  weathered  sur&ce  dark  brown.    Powder  dark  drab* 

grey  color. 

COMPOSITION,  DMXD  AT    21 2°   F. 

Carbonate  of  irott - 50.936ss24.609  per  cent  of  iron. 

Alumina - - - 2.200 

Carbonate  of  lime -— - 1.980 

Carbonate  of  magnesia  and  loss . 4.365 

Carbonate  of  manganese . .. 1.445 

Phosphoric  acid . . .482 

Sulphuric  acid . , .612 

sr^;";;;:;;":;~;;;:::::::::::::::::::~:!-<»'«'^^^ 

Silcx  and  insoluble  silicates 37.980 

100.000 


No.  1013 — ^Ferruginous  Limestone,    Labeled  ^Iron  Ore,  No.  11,  from 

Steam  Furnace,  Greenup  county,  Ky^ 

A  compact^  fine-grained  grey  limestone;  with  a  few  small  shining 
&cets  on  the  firactured  sur&ca  Not  adhering  to  the  tongue.  Weather- 
ed surface  reddish-brown.  Powder  of  a  light-grey  color.  Specific  grav- 
ity 2.8358. 

GOMroamoN,  drixd  at  212**  r. 

Carbonate  of  lime 65.280 

Carbonate  of  iron - - — 28.841 

Carbonate  of  magnesia . . ^  4.346 

Brown  oxide  of  manganese .380 

Alumina .-.-  .280  • 

Phosphoric  acid ; . . a  trace. 

Sulphuric  acid— - -  1.196 

Potash .027 

Soda - 191 

Silex  and  insoluble  silicates........... ....... . . .380 

100.921 

Dried  at  212^  F.,  it  lost  0.300  per  cent,  of  moisture. 

A  specunen  labeled  ^Looped  Ore,  rejected  when  thus  roasted,  at  Steam 
Fumace^^  ^c,  is  of  a  dark  color,  sdmost  black;  having  a  somewhat 
glistening  appearance  on  the  firactured  surfaces,  and,  although  somewhat 
cellular,  does  not  adhere  to  the  tongue.  It  has  been  heated  too  much, 
or  too  suddenly,  in  roasting;  bo  that  it  has  undergone  partial  fiision^  and 
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has  lost  its  porosity.  Hence  it  is  smelted  with  difficulty,  because  the 
combustible  gases  cannot  easily  penetrate  it  to  cause  the  reduction  of  the 
oxide  of  iron  and  the  carbonation  of  the  iron,  &c. 

No.  1014 — Carbonate  of  Iron.  Labded  ^Ore^  {No.  1,)  fr(m  Drift 
bank,  side  of  hiU,  CaroUne  Furnace^  Greenup  caunty,  Ky.  Reject- 
ed at  the  Furnace^ 

Fine-granular,  of  a  dark  grey-drab  color,  with  mottlings  of  lighter 
colored,  and  darker  horizontal  lines  of  deposition.  Weathered  surface, 
to  the  depth  of  one  third  of  an  inch,  of  a  bright  reddish-brown  color. 
General  appearance  dull  when  viewed  perpendicularly,  but  by  reflected 
light  exhibiting  glistening,  appai*ently  crystalline  surfaces,  even  in  the 
weathered  portion,  like  sparry  iron  or  some  kinds  of  blende.  Adheres 
slightly  to  the  tongua  Powder  brownish-grey.  An  average  portion 
taken  for  analysis.    Specific  gravity  3.4463. 

COMPOSITION,  DRIED  AT  213^   V. 

Carbonate  of  iron . — .-  67.624)  — ncogj-^^.^*  ^fi^^ 

Oxide  of  iron 6.08hJ  «36iI34  per  cent,  of  iron. 

Alumina 780 

Carbonate  of  lime 17.680 

Carbonate  of  magnesia . • .... 4.933 

Carbonate  of  manganese .... 1 .650 

Phosplioric  acid .. 1.053 

Sulphuric  acid . .990 

Potash .380 

Soda .202 

Silex  and  insoluble  silicates ..........^ .. .  .520 

100.558 

This  ore  contains  so  little  alumina  and  silex,  that  it  could  not  be 
smelted  in  the  usual  way,  by  the  addition  of  limestone  alone;  but,  mixed 
with  silicious  and  aluminous  ores,  or  even  with  ferruginous  clay,  or  good 
common  clay,  it  would  smelt  very  well.  It  contains,  however,  consider- 
able proportions  of  phosphoric  and  sulphuric  acids^  which  would  tend  to 
injure  the  quality  of  the  iron  made  from  it  A  portion  of  these  might 
be  removed,  however,  by  the  use  of  much  pure  clay  and  limestone  in  the 
flux. 

No.   1015 — ^Iron  Furnace  Slag.    Labeled  ^ Green  Slag,  with  ore 
i7ivolvedy  Clinton  Furnace,  Greenup  county,  Ky.^^     {See  Vols.  I  and 
II  of  these  Reports  for  Clinton  Furnace  ores,  ^c,  4*c.) 

A  glassy,  bottle-green  slag,  involving  some  particles  of  iron ;  trans- 
parent in  thin  fragments.  Very  fusible  before  the  blow-pipe,  melting 
wiQiout  intumescenoa 
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COMPOfllTIOW. 

Silica 52.680                 Containing  0XTg6n=27. 301 

Alumina 11.2H0 6.272 

Lime J6.9n5 4.806 

Magnesia 2.141 855 

Protoxide  of  iron — . 10.783 2.393 

Protoxide  of  manganese - 2.121 . ^..  .476 

Phosphoric  acid a  trace. 

Potash 3.12U ^627 

Soda 265 068 

Lo83 .804 


100.000 

llie  oxygen  in  the  ba9e$  is  to  that  in  the  silica,  as .....«• 14.397  is  to  27.301 

oras l.isto   1.896 

Too  small  a  quantity  of  lime  in  the  flux  caused  the  loss  of  much  iron, 
in  the  form  of  protoxide  of  iron,  in  the  slag ;  which  gave  it  the  bottle- 
green  color,  and  increased  its  fusibility.  When  the  cinder  is  very  dark 
colored  and  fluid  from  this  cause,  the  furnace  is  said  to  **  scour." 

No.  1016 — Carbonate  of  Iron.    Labeled  ^Rejected  Ore,  Belief onie 
Furnace,  Greenup  county^  Ey^     Obtained  by  S.  S.  Lyon,  Esq. 
A  dark-grey  carbonate ;  not  adhering  to  the  tongue;  under  the  lens 

appears  to  be  made  up  of  dark  grains  with  a  lighter  colored  cement; 

some  whitish  substance  infilti*ated  in  the  fissures.    Weathered  surfaces 

brownish.    Powder  brownish-grey. 

COMPOtmON,  DBICD  AT  212^   F. 

Carbonate  of  iron -  81.448)       ,q  -.-  n-i- ««ii  nf  \^^ 

Oxide  of  iron 1.494  "*"-^^  per  cent  of  iron. 

Alumina .240 

Carbonate  of  lime -  2.5H0 

Carbonate  of  magnesia .. . ... .  2.581 

Cnrbonate  of  manganese .  1.926 

Phosphoric  acid — . — .—- .  .374 

Sulphuric  acid.. - .-•  1.197 

Potash— .366 

Soda Oil 

Silex  andinaoluble  siUcates.. 7.924 


100.140 


Dried  at  212°  R,  it  lost  0.60  per  cent  of  moisture. 

The  only  objectionable  feature  in  the  composition  of  this  ore  is  the 
considerable  proportion  of  sulphuric  acid ;  otherwise  it  is  good  and  quite 
rich  ore.  By  careful  roasting^  the  use  of  much  lime  for  flux,  and  mix- 
ture with  other  ores  which  contain  more  alumina  and  silica^  or  with  pure 
clay  or  earth,  it  may  be  used  with  advantage. 

No.  1017— LiMONTTE.    Labeled  ^Rejected  Ore,  at  Bellefonte  Furnace^ 
Greenup  county,  Ey^    {Obtained  by  8.  8.  Lyon,  Esq.) 
A  dsrk-brown  limonite^  in  carved  irregular  layere^  invdviDg  small 
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cayitieB;  incrusted  with  brownish-yellow,  soft  ochreoos  ore.    Powder  of 
a  light  yellowish-brown  color. 
Dried  at  212°  F.,  it  lost  1.00  per  cent  of  moisture. 

COMPOSITION,  DR»D  AT  212®   P. 

Oxide  of  iron- -. ..- - -  74.740s52.349  per  cent  of  iron. 

Alumina- - - .980 

Carbonate  of  lime .  a  trace. 

Carbonate  of  magnesia ; —  -  l.lbO 

Carbonate  of  manganese .... 1.629 

Phosphoric  acid . .— .  .758 

Suiphorio  acid....... ........ . ..  .544 

Potash - .243 

Soda 114 

Silexand  insoluble  silicates 6.984 

Combined  water  and  loss : 12.829 

100.000 

Quite  a  rich  ora^    Rejected,  probably,  because  it  does  not  contain 
enough  earthy  materials  to  form  ^ cinder ^^  to  protect  the  reduced  iron 
in  the  furnace.    By  mixture  with  poorer  aluminous  ores^  or  by  the  addi- 
tion of  ferruginous  clay,  or  even  common  pure  clay,  or  earth,  or  shale^ 
-  and  a  sufficient  amount  of  limestone^  it  may  be  smelted  without  difficulty. 

No.  1018 — Carbonate  op  Iron.    Labeled  ^Company  Bank,  {No.  500,) 
Haccoon  Furnace,  Greenup  county,  Ky^    {Obtained  by  the  late  Mr. 
Mylott) 
Interior  portion,  (see  next  number  for  the  exterior  portion^  grey, 

granular,  with  some  glimmering  scales  of  mica.    Under  the  lens  appears 

to  be  made  up  of  brownish  grains,  mixed  with  a  lighter  colored  material 

Powder  grey.    Specific  gravity  3.1778. 

CX>MPOSinON,  DRIED  AT  219^  P. 

Caibonate  of  iron .-  17.763{  _oo  ^q  «-,- ,.^*  -vri-** 

Oxide  of  iron 21.286$  =23.488  per  cent,  of  iron. 

Alumina. -.  .680 

Carbonate  of  lime 37.580 

Carbonate  of  magnesia.... .... 2.901 

Carbonate  of  manganese . . 1.475 

Phosphoric  acid .310 

Bnlphnric  acid 1.470 

Potash .270 

Soda 166 

Silex  and  insoluble  silicates 8.440 

Coffibhied  water  and  loss 7.659 

JOO^ 

A  poor  ore^  which  contains  enough  lime  for  its  own  flux.    The 
ezUrior  portion  is  richer. 
22 
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No.  1019 — ^LmoNiTE.  Zaided  ^Exterior  portion  of  Company  Bank 
Or  By  Raccoon  Furnace^  Greenup  county ^  Ky^  {Obtained  by  the  late 
Mr.  Myhtt) 

Of  a  dark-brown  color;  made  up  of  minute  dark-colored  rounded 
grains,  involved  in  a  lighter  colored  cement  Powder  of  a  rich  yellowisb- 
brown  color.    Dried  at  212°  F.,  it  lost  1.60  per  cent  of  moisture. 

COMPOSITION,  DRIED  AT  S12°   W. 

Oxide  of  iron - 43.280^30.309  per  cent,  of  ixoiu 

Alumina 1.580 

Carbonate  of  lime -    33.180 

Carbonate  of  magnesia -^. 2.337 

Brown  oxide  of  manganese ™      1.180 

Phosphoric  acid -.. .508 

Sulphuric  acid 338 

Potosh - - 374 

Soda ^ 120 

Silex  and  insoluble  silicates : 13.184 

Combined  water  and  loss 3.919 

100.000 

This  ore  contains  enough  lime  for  its  own  flux,  but  not  enough  earthy 
material.  It  would  be  best  smelted  in  mixture  with  more  aluminous 
and  silicious  ores. 

No.  1020 — ^Impubb  Limonetb.     Labeled  ^Ferruginous   Conglomerate, 
seventy-five  feet  above  Company  Banky  on  the  hill  north  of  Raccoon 
Furnace.    Highest  measures  seen  here;  equivalent  to  the  limestone 
ore  horizon.^^     {Obtained  by  S.  S.  Lyony  Esq.) 
A  dark-brown,  compact  limonite^  involving  rounded  pebbles  of  milky 

quartz,  and  quartz  sand.    Powder  of  a  rich  yellowish-brown  color. 
Dried  at  212°  F.,  it  lost  0.80  per  cent  oi  moisture. 

coMPoernoN,  BincD  at  912^  r. 

Oxideofiron. 45.070s31.563  per  cent  of  uon. 

AInmina... - .730 

Carbonate  of  lime .-—..-« trace. 

Magnesia... 808 

Brown  oxide  of  manganese . . .355 

Phosphoric  acid . ..- . 1.056 

Sulphuric  acid . .. .165 

Potash 337 

Soda 114 

Silex  and  insoluble  silicates 44.720 

Combined  water . 7.800 

101.155 

This  ore  contains  much  silex  and  very  little,  if  any,  lime.  It  mi^t 
be  smelted  in  mixture  with  the  preceding  and  some  more  aluminous  ore. 
It  is  quite  rich  enough  in  iron ;  but  contains  its  silex  mainly  in  <iie  form 
of  pebbles,  and  has  a  considerable  percentage  of  phosphoric  add. 
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No.  1021— Coal.  Labeled  ''Cannel  Cody  sent  by  Col  L.  G.  Bradford, 
of  Augusta;  obtained  from  a  bed  about  four  fed  ten  inches  thicks  on 
the  farm  formerly  owned  by  Levin  Shreve,  of  Louisville;  known  as 
Fulton  Forge;  three  miles  above  Greenupsburgj  and  one  mile  from 
the  Ohio  river,  Greenup  county,  Ky,^^ 

In  large  blocks;  not  soiling  the  fingers;  cleaving  in  irregular  layers 
with  no'fibrous  coal  between  them ;  of  a  jet  black  color.  A  small  por- 
tion more  slatey,  with  pyritous  impressions  of  vegetable  remains.  Over 
the  spiriirlamp  it  softened  and  agglutinated  somewhat;  but  did  not  swell 
much.    Specific  gravity  1.271. 


Moistnra 

nOXIMATK  ANALYSIS. 

4. 70) 

Volatile  combustible  matters. . .  . 

40.20( 

Fixed  carbon  in  the  coke  --..  — 

52.40) 

Whit«Mhm ^ 

2.701 

Total  TolaUle  matters.. 
Dense  coke 


100.00 


44.90 
55.10 

100.00 


The  percent!^  of  sulphur  is  0.837. 

Submitted  to  destructive  distillation,  in  an  iron  retort,  at  a  heat  grad- 
ually raised  to  dull  redness^  the  following  products  were  obtained  in  three 
several  experiments: 


First  trial. 

Second  trial. 

Thiid  trial. 

Crude  oil,  (daritand  thick) 

Black  ammoniacal  water................... ...... 

209. 

78. 

543. 

170. 

200. 

99. 

548. 

153. 

189, 
111. 

Coke 

555. 

Combustible  gas, and  loss.. ...... ........... 

145. 

1000. 

1000. 

1000. 

The  gases  collected  in  each  experiment^  varied  in  quantity  from  seven 
hundred  and  ten  to  seven  hundred  and  sixty  cubic  inches  in  volume^ 
from  the  thousand  grains;  and  possessed  good  illuminating  power. 

This  is  a  good  pure  cannel  coal,  which  would  answer  well  for  domes- 
tic purposes,  and  for  the  production  of  steam  on  steamboats,  &c.  The 
specimens  tried  fall  below  the  Breckinridge  and  Haddock's  cannel  coals 
in  the  proportion  of  coal  oil. 

No.  1022 — LiMONrrE.  Labeled  ^Best  Chocolate,  or  Red  Ore,  Pennsyl- 
vania Furnace,  new  bank:  tail  six  inches,  thickening  to  four  feet  and 
upward;  Greenup  county,  JEy.*' 

A  deep  brownish-red  ore;  mottied  with  lighter  orange  red;  adhering 
to  the  tongue.    Specific  gravity  8.153. 
Afied  at  212''  F.,  it  lost  1.40  per  oent  of  moisture. 
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COMPOSITION,  DEIBD  AT  2l3°   F. 

Oxide  of  iron 61 .640=s43.167  per  cent,  of  iron 

Alumina ,..---—— - -__-——  — --—  —  ——  1 .200 

Carbonate  of  lime -—  14.380 

Magnesia . 1.818 

Brown  oxide  of  manganese .380 

Phosphoric  acid — —  1.591 

Sulphuric  acid .067 

Potash .324 

Soda -•- 205 

Silex  and  insoluble  silicates 10.800 

Combined  water 7.640 

100.045 

Quite  a  rich  ore;  which  contains  a  considerable  proportion  of  lime. 
It  should  be  mixed  with  more  aluminous  ores,  or  earthy  material,  to 

furnish  "aWer,"  and  to  sdd  in  getting  rid  of  some  of  its  phosphoric 
add. 

HANCOCK  COUNTY. 

Na  1023 — ^Impure  Limontte.    Labeled  '^Ferruginous   Confflomerate, 

associated  with  the  Lewisport  cocdy  Hancock  county ^  KyP    {Sent  hy 

8.  8.  Lym^  Esq) 

A  portion  of  the  mass  uniform  in  structure,  fine-granular,  dark-grey, 
with  brownish  weathered  surfaces;  the  other  portion  a  conglomerate 
of  irregular  ferruginous  pebbles,  generally  rounded,  of  a  dull  reddish- 
brown  color ;  containing  fibrous  co^  and  small  scales  of  mica.  Powder 
yellowish-brown. 

Dried  at  212°  F.,  it  lost  1.16  per  cent,  of  moisture. 

COMPOSITION,   DRIED  AT  312^  F. 

Oxide  of  iron- 33.640ss33.658  per  cent  of  iron. 

Alumina 2.980 

Carbonate  of  lime .- .580 

Carbonate  of  magnesia ... . .^.. 10.693 

Brown  oxide  of  manganese .- ^  .784 

Phospborio  acid...^ .—..—.—.—-  .374 

Sulphuric  acid  — -. . _.  .612 

Potash , .424 

Soda 249 

Silex  and  insoluble  silicates. 44.180 

Combined  water  and  loss 5.484 

100.000 

Eather  too  poor  to  be  profitably  smelted  for  iron. 

No.  1024 — Carbonate  of  Iron.    Labeled  ^Carbonate  of  Irony  associ- 
ated with  the  Lewisport  coaly  Hancock  county,  Ky^     {Obtained  by  8 
8  Lyon,  Esq) 
A  dense,  fine-grained  dark-grey  ore.    Large  conchoidal  firactare. 
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Weathered  sar&oes  yellowish  and  reddish-brown.    Powder,  buflF-grey. 
Specific  gravity  3.5482. 

Dried  at  212°  R,  it  lost  0.550  per  cent,  of  moisture. 

COMPOSITION,  DB»D  AT  312^  F. 

Sirofi^'n'!?! ".::::::::::::::::::::::::::::-    l:7l§  =39.596  p.  ^x.  of !«». 

Alumina ^ • 1.460 

Carbonate  of  lime — 1.380 

Carbonate  of  magnesia •• . ... .  7.020 

Carbonate  of  nuuiganese  ...... . .  .584 

Phosphoric  acid .-.«. .694 

Sulphuric  acid.. . .. . ..  .248 

Potash - .201 

Soda 172 

Silez  and  insoluble  silicates 9.080 

'      J00.217 

No.  1025 — Son*.    Ldbded  ^Soil,  {for  eighteen  inches  in  depths)  under 
the  Lewisport  cod;  in  the  Ohio  Bottom^  above  oversow,  Pell  and 
Brother's  land,  Hancock  county^  KyP     {Obtained  by  S.  S.  Lyon^ 
Esq.) 
Dried  soil  of  a  light-umber  color. 

No.  1026— Soil.    Labeled  ^Sub-soil  of  the  preceding^  ^c,  ^c." 

Dried  sub-soil  of  a  dirty-buflf  color. 

One  thousand  grains  of  each  of  these  soils,  digested  for  about  a  month 
in  water  charged  with  carbonic  acid  gas,  gave  to  it  the  following  solvble 
materials^  \\z: 


Organic  and  Tolatile  matters  .... . 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime .....*!. 

Magnesia  . . .............  ............. ..... 

Sulphuric  add... .. ... ... • ...... 

Potash. - 

Soda 

Silica _ 

Loss 

Soluble  extract  from  lOOO'grains  of  the  air-dried  soil. 


4.317 


No.  1025. 

No. 

1026. 

Soil. 

Sub-soil. 

1.333 

0.323 

.730 

.115 

.963 

.063 

.161 

.094 

.039 

.039 

.127 

.120 

.296 

.372 

.214 

.154 

.454 

.310 

1.590 


Dried  at  400°  F.,  the  sdr-dried  soils  lost  of  moisture,  as  follows :  the 
soil  lost  1.30  per  cent,  and  the  sub-soil  lost  0.923  per  cent  Their 
composition  thus  dried,  is  as  follows : 
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Organic  and  Tolatile  matters... 

Alumina . . 

Oxide  of  iron 

Carbonate  of  lime  ... 

Magnesia , 

Brown  oxide  of  manganese 

Phosphoric  acid .. . .. 

Sulphuric  acid .. 

Potash . 

Soda - 

Sand  and  insoluble  silicates 

Loss 


Total 


No.  1025. 
Soil. 


3.865 

3.465 

1.970 

.170 

.393 

.S33 

.143 

.042 

.150 

.100 

90.520 


101.051 


No.  1026. 
Sub-soil. 


2.019 

3.390 

2.690 

.021 

.439 

.095 

.190 

.042 

.181 

.057 

90.720 

.156 


100.000 


No.  1027 — Soil.    Labeled  ^^Sail,  forty-five  fed  above  Ihe  Lewisport 
Coal    From  an  old  field  on  Bush  and  WiUiams^  land,  ffancock 

•  county,  JEy.**     {Obtained  by  S.  S.  Lyon,  Esq.) 
Dried  soil  of  a  lights  yellowish-umber  color. 

No.  1028 — Soil.    Labeled  ^Sub-soil  of  the  preceding ;  {eighteen  inches 

detp,)  4*c.,  4*c" 

Dried  sub-soil  of  a  brownisb-buff  color. 

One  thousand  grains  of  each  of  these  soils,  air^dried,  were  digested  for 
about  a  month  in  water  charged  with  carbonic  acid  gas,  to  which  they 
gave  up  soluble  extract,  as  follows,  dried  at  212°  F.: 


Oi^ganie  androlaUle  matters.... . . 

Alumina,  and  oxides  of  iron  a&d  manganese  and  phosphates .. 

Carbonate  of  lime......*......... ....... . 

Magnesia — . ...  ....... . .. . ...... 

Salpburicacid... ........... ... ......... .... 

Potash • 

Soda , 

Silica -..- 

Loss ^ 

SolubU  extract  from  1000  grains  of  air-dried  soil,  (grains) 

The  composition  of  these  soils,  dried  at  400°  I".,  is  as  follows 


6.752 


No.  1027. 

No. 

1028. 

Soil. 

Sub-soU. 

1.S59 

0.377 

1.663 

.117 

9.713 

.070 

.166 

.190 

.070 

.045 

.190 

.046 

.183 

.084 

.200 

.267 

.317  - 

1.196 
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Organic  and  Tolatil*  mattors . . 

Alumina ........ —  ........ ...... . — . .. 

Oxide  of  iron ........... .— .. — 

Carbonate  of  lime ... ............. . 

Magnesia  .. — . 

Brown  oxide  of  manganese . .... 

Phosphoric  acid .......... ,. . 

Salpburic  acid • . . . .. 

Potash. - 

Soda 

Sand  and  inaolable  silicates . . 

LOM 

Total  - 

.  Moisture,  lost  at  400®  F- ^. 


No.  1027. 
Soil. 


6.071 

3.465 

3.710 

.346 

.544 

.095 

.187 

.050 

.367 

.077 

84.945 

.143 


100.000 


2.400 


No.  1038. 
Snb-ioil. 


4.139 

5.440 

6.725 

.246 

.797 

.170 

.145 

.047 

.391 

.349 

89.745 


100.184 


2.535 


No,  1029 — Soil.    Labeled  ^Sail^  top  of  hiU,  woods;  farm  of  George 
Smihf  Eaq^  waters  of  Blackford  creek ;  two  and  a  half  miles  in  the 
rear  of  Lewisport,  Sancock  county y  Ky^    {Obtained  hy  S.  JS*  Jjyon^ 
JEsg.)     On  the  coal  measures^  above  the  Lewisport  coal. 
Dried  soil  of  a  lighi^  yellowish-umber  color. 

No.  1030— Soil.    Labeled  ""Sub-soU  of  {he  preceding,  ^c,  ^c." 

Dried  sab-soil  of  a  dirty-buflf  color. 

The  quantity  and  composition  of  the  soluble  extract  given  up  by  one 
thousand  grains  of  these  two  soils^  air-dried,  and  digested  for  about  a 
month  in  water  charged  with  carbonic  acid,  are  as  follows : 

No.  itso. 

Snb-soil. 


Organic  and  rolatile  matters .... 

Alomina,  and  oxides  of  Iron  and  manganese  and  phosphates  . 

Carbonate  of  lime 

Magnenia .... . ............. ... 

Sulphuric  acid. ............ ................. 

Poush - 

Soda -...- . 

Silica 


Sdnble  extract,  from  1000  grains  of  air-dried  soil,  (grains) 


1.159 
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The  composition  of  these  two  sofls^  driSd  at  400°  F.,  is  as  follows: 


Organic  and  volatile  matters . 

Alumina 

Oxide  of  iron 

Carbonate  of  lime x-. 

Magnesia 

Brown  oxide  of  manganese... 

Phosphoric  acid 

Sulphuric  acid 

Potash. 

Soda 

Sand  and  insoluble  silicates... 


Moisture,  lost  a  400^,  (per  cent.). 


No.  1029. 
Soil. 


4.432 

3.215 

3.285 

.171 

.446 

.241 

.161 

.059 

.205 

.040 

88.130 


100.375 


2.200 


No.  1030. 
Sub-soil. 


3.678 

4.890 

5.135 

.071 

.799 

.120 

.152 

.016 

.328 

.051 

84.720 

.040 


100.000 


2.125 


Mem. — ^Nos.  1031  and  1032,  accidentally  omitted,  will  be  found  under 
the  head  of  Owsley  and  Powell  counties. 

No.  1033 — Soil.    Labeled  ^Soil  from  Mr.  Greathouse's  farm^  one 
hundred  feet  above  nawe8\     Thin  soil,  soon  tiredj  Hancock  county^ 
Kyr    {Obtained  hy  S.  8.  Lyon,  Esq) 
Dried  soil  of  a  dark  umber-grey  color. 

No.  1034 — Soil.    Labeled  ^Sub-soil  of  the precediny^  4*<?.,  4*c." 

Dried  sub-soil  of  a  rich  brownish-orange  color. 

One  thousand  grains  of  each  of  these  two  soils,  aiiydried,  digested  for 
a  month  in  water  charged  with  carbonic  acid,  gave  up  as  follows : 


Organic  and  Volatile  matters ....^ ....... .. 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime .— -. .. 

Magnesia ..... — ..... . 

Sulphuric  acid . . 

Potash.^ 

Soda 

Silica 

Loss 

Total  iolubU  extract,  dried  at  Sld^"  F.,  (grains) 


No.  1033. 
Sou. 


3.250 


No.  1034. 
Sub-soil. 


1 

0.767 

0.850 

.196 

.063 

1.230 

.230 

.116 

.129 

.024 

.037 

.182 

.064 

.149 

.114 

.281 

.147 

.305 

.166 

1.800 
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The  composition  of  these  two  soils,  dried  at  400°  F.,  is  as  follows: 


Organic  and  volatile  natters. 

Alumina 

Oxide  of  iron ..  ...... 

Curbonate  of  lime 

Mi;;iie.')ia ... .. 

Bi'owu  oxide  of  manganese.. 

Phosphoric  add 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  ulicateB. 


Moisture,  lost  at  400<'  F.. 


No.  1033. 

No.  1034. 

Soil. 

Sub-soil. 

4.729 

3.642 

2.115 

6.39U 

1.900 

6.400 

.196 

.071 

.4('8 

.585 

.070 

.095 

.18.5 

.151 

.042 

not  estim*d 

.212 

.413 

.062 

.131 

91.170 

83.320 

101. Ub9 

100.198 

1.475 

l.e50 

No.  1035 — Coal.     Labeled  ^'Upper  part  of  Mayor's  Cody  Sawesvilley 

Hancock  county^  JE^." 

A  dull,  pitch-black,  cannel  coal ;  with  a  large  conchoidal  fractura    Over 
the  spirit  lamp  does  not  soften  nor  alter  its  form.    Specific  gravity  1.359. 


Moi^nre . 

VoUtile  combustible  matters.. 

Fixed  carbon  in  the  coke 

Buflf-grejr  ashes • 


raOXIMATE  ANALYSIS. 

, 4.3r, 

37 

42.60 


'g'  (  Total  volatile  matters., 
[^•jfj  Dense  coke 


100.00 


The  proportion  of  sulphur  is  1.306  piBr  cent 


coMPOflrriorr  op  thx  ashes. 


Silica - 

Alumina,  and  oxides  of  iron  and  manganese  and  trace  of  phosphates . 

Lime . 

M.ignesia . ......... 

Sulphuric  acid 

Poush... - - 

Soda 


41.50 
58.50 

100.00 


9.980 
6.180 
trace. 
.166 
.0K3 
.347 
.lb6 

15  923 


The  large  percentage  of  ash  in  this  specimen  of  coal  detracts  from 
its  value. 

No.  1036 — Coal.    Labeled  ^Boyd's  Coal^  Hawesvilky  Hancock  county ^ 

Kyr 
.    A  pretty  firm,  shining,  dark  pitcb-black  coal ;  cleaving  generally  with 
Bhixung  irr^ilar  wasSum.    A  littb  gca&ular  pontes  on  aomo  of  (be  lay* 
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ers.    Over  the  spirit  lamp  it  softened  and  agglutinated ;  swdling  up  into 
a  spongy  coke.    Specific  gravity  1.268. 

PROXIMATE    ANALT8IB. 

ToUl  Tolatile  matters 46.60 


M<^isture . . 5.4n> 

Volatile  combustible  matters 41 .14\ 

^^^^u'S^Vi^^r;.'!!:::";:::::::::::::    *^:ll|  Moderatei,iightcok*„ 


53.40 


100.00  100.00 


The  percentage  of  sulphur  is  3.361. 


COMPOSITION  OF  THE  ASHES. 

Silica 1.184 

Alumina,  and  oxides  of  iron  and  manganese  and  trace  of  phosphates . 3.080 

Lime — a  trace. 

Magnesia . . .067 

Sulphuric  acid - —        a  trace. 

Potash : 270 

Soda 038 


4.639 


HARDIN  COUNTY. 

No.  1037 — ^Limestone.    Labeled  ^Zithoffraphic?  StonCy  Sinking  creek, 

Hardin  county,  Ky.     Sub-carhoniferousJ*^ 

Of  a  light  buff-grey  color.  Fine  granular;  pretty  uniform  in  struc- 
ture ;  only  a  few  specks  of  oxide  of  iron  in  places ;  and  some  signs  of 
fossils  on  the  weathered  surfeces.    Fracture  large-conchoidal. 

Dried  at  212°  F.,  its  powder  lost  0.30  per  cent  of  moisture. 

No.  1038 — ^Limestone.    Labeled  ''Sub-carboniferous  Limestone^  four 
miles  west  of  Biff  Sprinff,  HarcUn  county ,  Ky^ 

A  fine-granular,  dull,  grey  rock,  with  a  few  small  glimmering  &oets 
of  calc.  spar. 

Dried  at  212°  F.,  its  powder  lost  0.34  per  cent  oi  moisture. 

No.  1039 — ^Limestone.  Labeled  "Oolitic  Limestone.  Sub-carboniferous. 
One  and  a  half  miles  south  of  Biff  Sprinffy  Hardin  county,  Ky.  On 
the  farm  of  Mr.  Mooreman,  about  the  level  of  the  first  red  soil  and 
subsoil  of  the  mb-carboniferous.  The  first  bed  under  the  millstone 
grit''  {Sent  by  S.  S.  Lyon,  Esq) 
A  dull,  chalky-white  rock,  principally  made  up  of  very  small,  round, 

oolitic  grains.    Reddish  on  the  exteiior  suriace,  where  it  is  porous  firom 

the  dropping  out  of  the  round  grains. 
Driad  at  212°  F.,  it  loet  0.S0  per  oeat  of  moiBtaia 
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ooMPOflrnoN  or  tbue  tbrr  LiMnroicis,  duxd  at  212®  r. 


Carbonate  of  lime .... 

Carbonate  of  magnesia .. 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid...... . . 

Sulphuric  acid . .. 

Potash 

Soda 

Silex  and  insoluble  silicates  ...... . 

Loss - .- - 


No.  1037. 
Lithographic  7 


79.180 
11.469 
.H«0 
.156 
.338 
.173 
.098 
6.980 
.726 


No.  1038. 
Limestone. 


100. UOO 


82.280 
7.300 
.660 
.182 
.417 
..386 
.090 
9.220 


100.535 


No.  1039. 
Oolitic. 


98.580 
.629 
.460 
.125 
.274 
.154 
.023 
.380 


100.624 


The  "oolitic**  is  a  remarkably j!?wre  limestone,  and  could  be  employed 
in  all  cases  where  a  pure  white  lime  is  required.  Whether  No.  1037 
would  answer  for  a  lithographic  stone,  will  depend  upon  its  freedom  from 
pores  and  flaws,  &c.  It  appears  to  be  sufficiently  fine  in  its  grain,  and 
of  the  proper  composition. 

No.  1040 — Soil.  Labeled  "  Virffin  Soil^from  woods  ;  from  the  farm 
of  Bernard  Eskridge^  head  waters  of  Otter  Creekj  Hardin  county^ 
Kyr  Growth^  white  oak^  hickortfj  and  sassafras.  {Sub-carhonifer' 
ous;  below  the  cavernous  members. 

The  dried  soil  is  of  a  light,  greyish-umber  color. 

No.  1041 — Soil.    Leveled  ^Sub-soil  of  the  preceding^  ^c,  ^'c." 
The  dried  sub-soil  is  much  lighter  colored  than  the  preceding. 

No.  1042 — Soa.     Labeled  ^^Soil  from  an  old  fields  in  cultivation  since 
1812,  in  corny  oats,  and  tobacco.     Farm  of  Bernard  Eskridge^  head 
waters  of  Otter  creek,  4*^.,  4*c.'* 
The  dried  soil  is  of  a  dirty,  greyish-buff  color.    It  contains  fragments 

of  ferruginous  chert 

No.  1043 — Soil.     Labeled  "  Sub-soil  of  the  precedlng.^^ 

It  contains  fragments  of  chert ;  is  of  a  dirty-buff  color,  much  fighter 

than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  air-dried,  were  severally 

digested  in  water  charged  with  carbonic  acid^  for  a  month,  and  gave  up 

to  it  Bctuble  matter  By  as  follows : 
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I  No.  1040. ;  No.  1041.    No.  1042.    No.  1043 

I  ' 

{Virgin  soil.;  Sub-soil.      Old  field.     Sub-Boil. 


Organic  and  Tolatile  matte™ !        0.741  0.267 

Alumina,  and  oxides  of  iron  and  manganese,  | 

and  phosphates "  .231  .031 

Carbonaie  of  lime 1.213  .297 

Magnesia 236  |  .072 

Sulphuric  acid not  estim'd  not  estim'd 


Potash 
Soda.. 
Silica  . 
Loss  ... 


Soluble  extract,  dried  at  212®  F.,  (grains) . 


0^9 
.023 
.156 
.134 


2.823 


.0J.J9 
.019 
.114 
.021 


0.850 


0.417 

.121 

.730 
.120 
.028 
.061 
.028 
.320 
.092 


0.233 

.047 
.447 
.127 
.028 
.0:^3 
.017 
.14T 


1.917 


1.078 


The  composition  of  these  four  soils,  dried  at  400°  F.,  is  as  follows : 


Organic  and  rolatile  matters. 

Alumina 

Oxide  of  iron ...... 

Ciirbonate  of  lime  .... 

Magnesia 

Brown  oxide  of  manganese 

Phosphoric  acid . 

Sulphuric  acid . 

Potash 

Soda 

Sand  and  insoluble  silicates.. 


Totol 

Moisture,  lost  at  400<'F.. 


No.  1040.  •  No.  1041. 

i 
Virgin  soil.!  Sub-soil. 


5.207 

2.990 

2.2a5 

.370 

.392 

.320 

.183 

.040 

.169 

.042 

88.130 


100.078 


2.100 


2.866 

3.540 

3.260 

.245 

.483 

.245 

.(•78 

.059 

.183 

.063 

87.570 

1.409 


100.000 


1  750 


No.  1042.    No.,1043. 
Old  field.     Sub-soil. 


3.378 

3.020 

2.260 

.245 

.321 

.120 

.137 

.041 

.121 

.040 

90.220 

.097 


2.561 

2.990 

2.535 

.170 

.3)5 

.195 

.119 

.028 

.101 

trace. 

90.495 

.491 


100.000 


100.000 


1.265 


1.425 


On  compariDg  the  composition  of  the  soil  from  the  ^^old  field/'  with 
that  of  the  virgin  soil,  the  usual  diminution  of  the  essential  ingredients 
will  be  observed.  The  sub-soil  does  not  appear  to  be  richer  in  these 
mineral  ingredients  than  the  surface  soil. 

No.  1044 — Soil.  Labeled  ^^  Soil  from  an  oldfiddj  thiriy  years  in  culti- 
vation^  on  the  farm  of  Mr.  Tober;  on  the  hills  two  miles  south  of  Big 
Spring,  Hardin  county,  Ky.  Mr.  Taher  has  taken  from  this  soil 
three  crops  of  tobacco^  nine  of  corn,  and  nine  of  wheat.  Last  year  no 
crop  was  raised  on  it  He  does  not  consider  it  worn  out.^^  {Obtain- 
ed  by  S.  S.  Lyon,  Esq) 

^Thifl  field  lies  on  the  top  of  the  intercalated  bed  of  oolitic  limestone^ 
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in  the  miUstone  grit    The  soil  is  partly  derived  from  the  sandstone  (»11- 
ed  Tar  Rock,  and  partly  from  the  limestone  under  it" 

The  dried  soil  is  of  a  greyish-buff,  or  dirty  yellowish-grey  color. 

No.  1045 — Soil.    Labeled  "  Sub-soil  of  the  precedingy  ^c,  ^V." 

The  dried  sub-soil  is  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  these  soils,  sdr-dried,  were  digested 
for  a  month  in  water  charged  with  carbonic  acid,  to  which  they  gave  up 
the  following  materials^  viz : 


No.  1045. 
Sub-toil. 


Organic  andvolatile  matters.. — .. .... 

Alumina,  and  oxides  of  iron  and  manganase  and  phosphates 

C.irbonate  of  lime... .-- — • 

Magnesia . ... —  ......................... 

Sulphuric  acid 

Potash. fc 

Soda 

Silica 

Soluble  extract,  dried  at  212*»  F.,  (grains) 


1.044 


The  composition  of  these  soils,  dried  at  400^  F.,  is  as  follows: 


Organic  and  rolatUe  matters 

Alumina ..... 

Oxide  of  iron 

C.irbonateuf  lime 

Mignesia .. — . 

Bruwn  oxide  of  m:ingi«nese. 

Phossphoric  acid . 

Sulphuric  acid« .. 

Pot^h. 

Soda 

Sand  and  insoluble  silioates 
Loss. - 

ToUl 

Moisture,  lost  at  400^  F..... 


No.  1044. 
Soil. 


3.197 

2.015 

2.036 

.UO 

.472 

.170 

.072 

.021 

.164 

.021 

91.345 

.358 


No.  1045. 
Sub-soil. 


2.615 

2.015 

2.^^5 

.095 

.411 

.0^0 

.072 

.021 

.169 

.((49 

89.770 

1.818 


100.000 


1.475 


100.000 


1.5;:5 


The  soil  and  sub-soil  do  not  differ  very  much  in  mineral  composition. 
They  cannot  be  considered  exhausted,  but  yet  would  be  much  improved 
by  the  application  of  slacked  lime^  plaster  of  paris^  and  bone  dust  or 
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saper-phosphate  of  lime,  as  top-dressiogs.    The  phosphoric  and  sulphu- 
ric acids  being  particularly  small  in  quantity  in  them. 

HENDERSON  COUNTY. 

No.  1046 — Limestone.    Labeled  '-^  Limestone,  from  Mount  ZioUy  Hen- 
derson county,  Ky.    {Coed  Measures^^ 
A  dully  fine-grained,  fossiliferous  limestone,  with  a  few  glimmering 

facets  of  calc.  spar. 

Dried  at  212°  R,  it  lost  0.20  per  ceni  of  moisture. 

COMPOSITIOlf,  DRIED  AT  212^  F. 

Carbonate  of  lime . • 88.360 

Carbonate  of  masnesia 3.678 

Alumina  and  oxides  of  iron  and  manganese 1.760 

Phosphoric  acid - --. — .        .246 

Sulphuric  acid .166 

Potash - 889 

Soda - - 068 

Silex  and  insoluble  silicates . •. 3.2t0 

Water  and  loss ^      2.133 


100. uoo 


This  limestone  contains  enough  of  potash  and  phosphoric  and  sul- 
phuric acids,  &C.9  to  make  it  valuable  as  a  top-dressing  to  exhausted 
soils;  at  the  same  time  it  is  pure  enough  to  be  burnt  for  building 
purposes. 

HENRY  COUNTY. 

No.  1047 — ^BoNES  OF  Mastodon.    '^  Eminence,  Henry  county,  Ky^ 

A  fragment  of  one  of  the  vertebrae.  Exterior  surfiice  of  a  dirty  buff- 
grey  color;  adheres  strongly  to  the  tongue.  Cancdlce  of  the  interior 
lined  with  a  ferruginous  infilti^ation.  Dried  at  212°  F.,  it  lost  6.56  per 
cent  of  moisture,  after  having  been  thoroughly  air-dried. 

OOMPOSmOlf ,  DRIKD  AT  2l2°  P. 

Phosphoric  acid... -    23.603  of  which  13.546  was  combined  with  lime  and 

Sulphuric  acid .509  magnesia,  and  10.057  was  united  with 

Chlorine a  trace.         alumina  and  oxide  of  iron. 

Hydro-fluoric  acid not  estimated. 

Lime  combined  with  phosphoric  acid...    15. 189^=28.322  phosphate  of  lime  (3  CaO,  P05) 
Msi^mesia  combined  with  phosphoric  acid        . 23 1 »     .  644  phosphate  of  magnesia. 

Citrbonateoflime -    25.680 

Oxides  of  iron  and  manganese —    15.980 

Alumina 3.780 

Potash 347 

Soda 218 

Silex  and  insoluble  silicates 13.620 

Organic  matter  7  and  loss . •  843 

100.000 
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No.  1048 — (a.andb.)   "Fragment  op  Tooth  of  Mastodon.   JEminence, 

Henri/  courUy^  Ky^ 

Portion  of  one  of  the  tubercles  of  the  grinders.  Enamdy  yet  hard 
and  shining;  nearly  white;  not  adhering  to  the  tongua  Interior 
osseous  portion  adheres  strongly  to  the  tongue;  friable;  giey,  and  dark- 
grey  in  parts. 

Interior  portion  (a)  lost  4.86  per  cent  o^  moisture  at  212®  F. 

Enamel  (b)  lost  1.20  per  cent  oi  moisture  at  212°  F. 

Neither  contained  enough  organic  matter  to  blacken  when  ignited. 

COMFOIITION,  DKIKD  AT  212°   P. 


Phosphate  of  lime ..... 

Phosphate  of  magDeaia ..., 

Carbonate  of  lime . 

MilgDesia . 

Chlorine 

Hydro-fluoric  acid 

Sulphuric  acid . 

Potjwh - 

Soda 

Silex  and  insoluble  silicates. 
Water  and  loss,  Ac. 


No.  1048  (a). 

Interior 
Osseous  portion.  ' 


No.  1049  (b). 
Enamel. 


80.576 

92.070 

1.284 

l.OK 

13.720 

2.300 

.366 

.166 

a  trace. 

a  trace. 

not  estimated. 

not  estimated. 

.5^*8 

.248 

.139 

.173 

.467 

.633 

.134 

.124 

2.736 

3.202 

100.000 


100.000 


Most  of  the  loss  stated  above  is  believed  to  be  of  maynesia;  a  very 
small  proportion  only  bang  organic  matter. 

No.  1049 — Clay.    Labeled  "  Clay  in  which  hones  of  mastodon  are 

foundj  at  Eminence^  Henry  county^  Ky.'^ 

A  light,  grey  colored  clay,  when  dry,  with  ferruginous  discolorations 
in  places. 

No.  1050 — Clay.    Leveled  ^Ferruginous  Clay,  over  and  mixed  with 
the  day  of  the  mastodon  hedy  Eminence,  Henry  county,  jS^." 
A  friable  ochreous  earth ;  generally  of  a  brownish-yellow  color^  with 

pores  and  cavities  lined  with  dark  brown  oxide  of  iron. 


184 


ffffWimAL  BEF0B9  OF  GEOLOGICAL  BDETXT* 
ooMrosinoif  of  rmai  ctATt,  duid  at  312®  r. 


Sand  and  insolnblo  Bilicates 

Alumina  with  a  little  oxide  of  iron  . 
Oxide  of  iron  with  some  alumina... 

Carbonate  of  lime 

M-i|;nedia 

Phosphoric  acid 

Sulphuric  acid  — 

Potash.— « 

Soda „_ 

Water  and  loss 


Total 

Moisture  expelled  at  212<»  F. . 


No.  1049. 
Bone  elaj. 


80.380 
11.650 


.780 
.933 
.310 
.304 
.490 
.257 
4.t:i96 


100.000 


4.060 


No.  1050. 
Femig.clay 


46.480 


40.172 

a  trace. 

..566 

3.128 

.304 

.463 

.141 

8.746 


J.00.000 
4.900 


HOPKINS  COUNTY. 

No.  1051 — Soil.  Labeled  ^^  Soil  from  east  side  of  Whiteside  s  creekj 
Hopkins  county j  Ky.  {Coal  Measures^)  Obtained  by  S.  S.  Lyon^ 
Esq. 

The  dried  soil  is  of  a  light  umber  color.    Some  few  rounded  frag- 
ments of  sandstone  were  sifted  out  of  it. 

No.  1052 — Soil.    Labeled  ^Sub-soil  from  east  side  of  Wkiteside^s 

creekj  HopJcins  county,  Ky.    {Coal  Measures^) 

Dried  soil  light  umber  colored;  lighter  and  more  yellowish  than  the 
preceding. 

No.  1053 — Soil.    Labeled  ^^ Soil  from  three  miles  north  of  Madison' 

viUcj  Hopkins  county.     {Coal Measures'') 

Dried  soil  brownish  grey-buff  color. 
No.  1054— Soil.    Labeled  ""Subsoil  of  the  preceding,  4rc.,  ^•o." 

Dried  sub-soil  lighter  colored  than  preceding  and  of  a  more  pure  bu£ 

No.  1055 — Soil.    Labeled  ""Soil,  from  near  the  road,  southeast  side  of 
Fond  creek,  Hopkins  county.    {Coal  Measures.'') 
Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1056 — Soil.     Labeled  ""Sub-soil  of  ^e preceding,  ^c,  ^c." 

Dried  sub-soil  of  a  brownish-buff  color. 

One  thousand  grains  of  each  of  these  six  coal  measures  soils,  thor- 
oughly air-driody  were  digested,  SBTerallyi  for  a  montii  in  water  (barged 
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with  carbotuo  add,  to  which  they  gave  up  the  following  materials,  &c., 
quantities  stated  in  grains  and  decimals : 


No.  1061. 
Soli. 


Organic  and  volatile  matters 2 .  100 

Aluminai  and  oxides  of  iron  and  man- 
ganese and  phosphates I  1.930 

Carbonate  of  lime... :  2.547 


Magnesia. 
Sulphorieacid. 

Potash 

Soda 

Silica 

Loss 


Soluble  extract,  dried  at  212^  F 


.099 
.030 
.107 
.•60 
.220 
.040 


7.133 


No.  1052.  No.  1053. 


Subsoil. 


0.717 

.540 
.696 
.066 
.030 
.081 
.048 
.214 
.591 


2.983 


Soil. 


0.600 

.296 
.113 
.044 
.067 
.064 
.054 
.114 
.425 


1.777 


No.  1054. 
Sub-soil. 


0.300 

.060 
.063 
.073 
.025 
.037 
.045 
.164 
.083 


0.850 


No.  1055. 
Soil. 


0.566 

.257 
1.097 
.160 
.0.13 
.133 
.060 
.264 


2.570 


No.  1056. 
Sub-soiU 


0.277 

.080 
.051 
.110 
.055 
.034 
.025 
.164 


0.796 


The  composition  of  these 

six  soils,  dried  at  400 

°  F.,  isas  follows: 

No.  1051. 
Soil. 

No.  1052. 
Sub-eoil. 

No.  1053. 
Soil. 

No.  1054. 
Sub-soil. 

No.  1055. 
Soil. 

No.  1056 
Sub-soU, 

Organic  and  rolatile  matters 

Alumina  .— -- 

Oxide  of  iron . — 

Carbonate  of  lime 

Magnesia - ....... ......_._ 

6.263 

3.390 

9.700 

.445 

.491 

.295 

.148 

.076 

.158 

.034 

85.970 

.030 

4.295 

4.845 

2.910 

.160 

.507 

.370 

.078 

.059 

.330 

.113 

86.070 

.263 

3.843 

4.165 

2.985 

.095 

.393 

.280 

.118 

.025 

.225 

.090 

87.945 

3.756 
5.890 
4.700 
.070 
.584 
.120 
.096 

2.887 
3.415 
2.385 
.220 
.344 
.095 
-173 

3.699 

6.590 

4.600 

.045 

.656 

Brown  oxide  of  manganese 

Phosphoric  acid  ... -.-...--.-. 

.170 
.053 

Sulphuric  acid 

.016  i       .016 

.033 

Potash  — - 

Soda 

Sand  and  insoluble  silicates 

Loss 

.323 

.047 
84.445 

.198 

.073 

90.745 

.331 

.067 

64.445 

Total               ....*.. 

100.000 
T.6O0" 

100.000 

100.164 
1.775 

100.047    inORfti 

100.619 

Moisture,  lost  at  400*  F 

1.900 

27l50 

1.300 

1.915 

The  sub-soils  are  generally  richer  in  potash  and  magnesia,  and  poorer 
in  lime  and  phosphoric  and  sulphuric  acids,  than  the  sur&oe  soQ.  They 
contain  also  larger  proportions  of  alumina  and  oxide  of  iron. 

No.  1057— Coal.    Labeled  ""Amold^B  Cod,  bed  eighi  feet  ihiek^  four 
and  a  hdf  miles  south  of  MadisonoiUej  Hopkins  counttfj  Ky^ 
A  pure  shining,  deep-pitch-black  coal;  iridescent  in  parts.    Brittle^ 
Fibrous  coal  between  some  of  the  layers;  the  surfaces  of  which  are  gen- 
erally irr^lar  and  shining.    Over  the  spirit  lamp  it  swells  up,  aggluti- 
24 
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nates ;  burns  with  a  very  smoky  flame,  and  leaves  a  light  coke.     Specific 
gravity  1.274. 


Moisture 

Volatile  combustible  matters . 

Fixed  carbon  in  the  coke 

Greyaahes 


PROXIMATE   ANALYSIS. 

37  44I  Total  volatile  matters  . 

^*-"^'^  Moderately  Ught  coke.. 


3.7C5 


100.00 


41.50 
58.50 

100.00 


The  percentage  of  sulphur  is  2.796. 

JACKSON  COUNTY. 

No.  1058 — Soil.  Lahded  '^Virgin  Soil^  on  dividing  ridge  between 
Jackson  and  JEstill  counties,  farm  of  Wm.  Roberts;  head  waters  of 
Grassy  branch  of  Sturgeon  creek,  Jackson  county,  Ky.  Geological 
position:  top  of  the  millstone  grit  ridge;  above  the  sandstone  diffsr 
{Obtained  by  Jos.  Lesley,  Jr.,  Esq) 
Dried  soil  of  a  greyish-buff  color.     Some  fragments  of  ferruginous 

sandstone  were  sifted  out  of  it. 

No.  1059 — Soil.     Labeled  ^^ Surface  Soil,  field  adjoining  the  preceding; 
dear  ed  four  or  five  years  ago;  in  corn  ever  since,  ^c,  4*<?." 
Dried  soil  of  a  greyish-buff  color  ;  lighter  than  the  preceding.     Some 

iron  gravel  and  ferruginous  sandstone  were  sifled  out  of  it  with  the 

<joarse  seive. 

No.  1060 — ^SoHi.     Labeled  '^  Subsoil  of  the  preceding,  4*^.,  ^c." 

Dried  soil  of  a  light  greyish-buff  color ;  lighter  thali  the  preceding. 
It  also  contained  some  iron  gravel  and  fragments  of  ferruginous  sand- 
stone. 

One  thousand  grainp  of  each  of  these  soils  were  digested,  severally, 
for  a  month,  in  water  charged  with  carbonic  acid,  which  extracted  the 
following  materials;  stated  in  grains  and  decimals: 


Organic  and  Tolatile  matters 

Alumina,'and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime . . 

Magnesia 

Sulphuric  acid 

Potash 

Soda - 

Silica . . 

Loss . . 


No.  1058. 
Virgin  soil. 


Soluble  extract,  dried  at  21g<>  F.,  (grains) , 


0.917 
.813 
.130 
.090 
.028 
.045 
.042 
.147 
.238 


2.450 


No.  1059. 
Old  field. 


0.700 
.463 
.497 
.159 
.034 
.093 
.052 
.281 
.204 


2.483 


o.  1060. 
Sub-soil. 


0.467 
.246 
.163 

.oeo 

.045 
.148 
.035 
.314 
.003 


1.500 
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The  composition  of  these  soils,  dried  at  400*^  F.,  is  as  follows: 


Or«rnnic  and  volatile  matters. 

Alnmiiia    -.-- 

Oxiile  «»f  iron 

Ctrl)  )n:ite  of  lime  


Hi-ovvn  oxiile  of  innng:inei«e  ._ 

Pli  >i*ph«>ric  acid 

Sulpliuric  acid 

PoUsh 

S)di - 

S:ind  and  in^lublc  silicates.. 
Loss 


No.  1058.     No.  1059. 
Virgin  soil.    Old  field. 


No.  lOGO. 
Sub-soil. 


4.99S 

3.390 

5.f>r>o 

3.n:r? 

2.J)70 

l.^fiij 

.CM 

.ONI 

.414 

.2!iS 

.1-20 

.045 

.l-Jfi 

.062 

.H4-2 

trac<». 

.241 

.2.3 

.074 

.012 

es.tGii 

91.160 

2.433 

5.583 

.Oil 
.117 


.142 
.016 

.2:m 

.078 

90.995 

.3>7 


Total I00.44H  I  100.125     I       lOO.OOO 

Moisture,  lost  at  400®  F I        1.915  I      1.115     I  0.965 

This  land  would  be  improved  by  top-dressings  of  lime  and  of  plaster 
of  paris. 

No.  lOGl — Soil,  Labeled  "Virffin  Soil,  from  the  land  of  Mr.  Sloan^ 
{opposite  his  house,)  on  Indian  Fork  of  Rockcastle  river,  Jackson 
county,  Ky.,  four  miles  from  McKee,  on  the  Big  Hill  and  Richmond 
road.  Geological  position :  slopes  of  the  coal-hearing  shales  and  sand- 
stones ;  the  soil  has  been  formed  from  these  and  of  the  debris  of  the 
massive  sandstone  of  the  millstone  grit;  betiveen  which  and  the  sub- 
carboniferous  limestone  they  lie.^^  {Obtained  by  Joseph  Lesley,  Jr.) 
Dried  soil  of  a  light  yellowish-umber  color.  Some  ferruginous  sand- 
stone and  gravel  iron  ore  were  sifted  out  of  it  with  the  coarse  seive. 

No  1062 — Soil.     Labeled  '^Surface  Soil  from  an  adjoining  field  which 
has  been  in  cultivation  six  years;  now  in  corn,'''  ^c,  ^c. 
•  Dried  soil  of  a  light  yellowish-umber  color ;  a  slight  shade  darker 
than  the  preceding.     It  contained,  also,  fragments  of  ferruginous  sand- 
stone and  gravel  iron  ore. 

No.  1063 — Soil.    Labeled  ^' Sub-soil  of  the  preceding,  ^c,  4*c." 
Dried  soil  of  a  light  yellowish-umber  color ;  much  like  the  preceding. 

Contsiins  fragments  of  ferruginous  sandstone  and  gnivel  iron  ore. 

One  thousjind  gniins  of  ejich  of  these  soils,  digested  for  a  mouth  in 

water  conbiiniug  carbonic  acid,  severally,  yielded  the  following  qu;inl.ities 

of  BoluUe  matters,  viz : 
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Organic  and  volatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Carbonate  of  lime..- — 

Magnesia 

Sulphuric  acid .-- 

Potash 

Soda 

Silica 

Loss .- 


Soluble  extract,  dried  at  400  F.,  (grains). 


No.  1061. 
Virgin  soil. 


1.067 
1.163 
.580 
.141 
.030 
.066 
.068 
.381 
.337 


3.833 


No.  1062. 
Old  field. 


1.883 
1.030 
1.140 
.161 
.022 
.135 
.037 
.297 
.045 


4.750 


No.  1063. 
Sub-soil. 


0.450 
.480 
.230 
.133 
.023 
.173 
.042 
.364 
.389 


2.283 


The  composition  of  these  soils,  dried  at  400^  F.,  is  as  follows : 


Organic  and  Tolatile  matters. . 

Alumina .. 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

'Brown  oxide  of  manganese  ... 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda. 


No.  lOfiV 
Virgi     oil. 


No  .  1062. 
Old  field. 


.4737 

9.210 

.080 
.306 


Sand  and  insoluble  silicates. 
Loss - 


Total 

Moisture,  lost  at  400<»  F. 


.176 
.050 
.373 
.085 
84.620 
.363 


100.000 


1.850 


6.425 

6.320 

3.360 

.110 

.529 

.270 

.194 

.045 

.306 

.070 

82.870 


100.499 


2.500 


No.  1063. 
SubHM>il. 


4.812 

6.870 

3.710 

.180 

.456 

.120 

.160 

.050 

.521 

.0»3 

83.270 


100.232 


2.035 


The  conaderable  proportion  of  potash  in  these  soils  was  doubtless 
derived  from  the  shales  of  the  coal  measures.  The  amount  of  lime  in 
them  being  much  below  the  average,  they  would  doubtless  be  improved 
by  the  application  of  slacked  lime  as  manure. 

No.  1064 — Coal.  Zabded  "  Coal  from  the  land  of  Mr.  Isaacs^  on 
Birch  Lick  Fork  of  Indian  creeky  Jackson  county^  Ky.  Geological 
position :  fifty  feet  above  the  sub-^^rbomferous  Umestoney  {Obtain- 
ed by  Joseph  Lesley j  jr.) 

A  fine,  deep,  pitch-black  coal.  Some  fibrous  coal  between  the  layera 
Exterior  surface  coated  with  ochreous.  Over  the  spirit  lamp  it  sofVens, 
agglutinates,  and  swells  into  a  spongy  coke^  giving  much  smoky  flama 
Specific  gravity,  1.290. 
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Moisture 1.10 

Volatile  combustible  matters 38.20 


raOXIMATK  ANALYSIS. 

Total  Tolatile  matters 99.30 


^rhtgy^°e^''^!t-!:::-"^-:'■:^.:^-'-^-:  "I'.^A  Mod«.tri,ughtcoke -  ».7o 

100.00  100.00 


The  percentage  of  sulphur  is  0.962. 


COMrOBITION  OP  THE  ASH. 

Silica — 3.784 

Alumina,  and  oxides  of  iron  and  manganese  and  trace  of  phosphates 4.680 

Carbonateot*  time .184 

Magnesia - _ - - — 346 

Sulphuric  acid - .-        .097 

Potash 077 

Soda 237 

495 


JEFFERSON  COUNTY. 

No.  1065 — ^Limestone.     Leveled  ^Variegated  Limestone;  near  the 
base  of  the  Upper  Silurian,  of  Jefferson  county^  three  miles  from 
Middletowny  on  the  ShdbyviUe  road'^ 
A  fine-granular  limestone,  of  a  brownish-yellow,  or  dirty-orange  color, 

mottled  and  striped  with  greenish-grey.    Powder  light-ydlowish.    Dried 

at  212°  F.,  it  lost  0.35  per  cent,  of  moisture, 

coMrosrnoif,  drikd  at  400®  p. 

Carbonate  of  lime - — .— .. — 

Carbonate  of  magnesia . 

Alumina,  and  oxides  of  iron  and  manganese 

Phosphoric  acid . --.  —  .. 

Sulphuric  acid - ...... ., 

Potash  — _ - _ 

Soda.   

Silez  and  insoluble  silicates.. • . .. 


52.080 

31.473 

4.473 

.208 

.303 

.606 

.307 

10.480 

100.009 

This  magnesian  limestone  would  no  doubt  prove  a  durable  building 
stone;  if  the  protoxide  of  iron  in  it,  which  gives  to  it  the  greenish  color, 
does  not  by  oxidation  cause  any  exfoliation.  It  deserves  trial  as  a 
hydraulic  limestone;  and  would  no  doubt  be  valuable  for  agricultural 
purposes;  as  a  manure  to  exhausted  land;  in  its  burnt  and  slacked,  or 
powdered  condition. 

No.  1066 — ^Limestone.     Labeled  ^Hydraulic?  Limestone,  Chenowick 

creek,  J^erson  county.     {Upper  Silurian.^') 

A  fine-granular,  dull,  greenish  grey  rock.  Adheres  slig;htly  to  the 
toDgua    Dried  at  212''  F.,  it  lost  0.40  per  oent  of  mmtur$. 
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coMPoamoN,  dvxd  at  212®  f. 

Carbonate  of  lime  _ 42.819=24. IIP  lime. 

Carbonate  of  mai?nesia 21 .819=10.395 magnesia. 

Alumina,  and  oxides  of  iron  and  manganese 6.560 

Phosphoric  acid .214 

Sulphuric  acid - -  1.284 

Potash  - — .233 

Soda .372 

Silex  and  insoluble  silicates —  23.980 

Water  and  loss - 2.558 

100.000 


This  is  probably  a  good  hydraulic  limestone. 

No.  1067 — Limestone.     Labeled  ^'  ILjdraiilic  Cement,  over/otvcd  in  the 
bin  in  1832;  since  then  exposed  to  the^atmosphere.     Hardened  with- 
out  sandy  under  water.     Old  Mill:  Canal  at  Louisville.     Hotv  much 
water  ?     Does  it  contain  hydrated  silicate  of  lime  ?" 
Of  a  light-grey  color;  quite  firm  and  hard ;  adheres  slightly  to  the 

tongue;  uneven;  somewhat  hackly  fracture. 

Dried  at  212^,  it  lost  4.80  per  cent,  of  moisture  in  its  air-dried 

state. 

COMPOSITION,  DRIED  AT  212®   F. 

Lime 28.260=50.260  carbonate  of  lime. 

M.i;?ve!»ia 10.095 

Carbonic  acid. - 22.140 

Phosphoric  acid .  156 

Sulphuric  acid.  — not  estimated. 

Alumina,  and  oxides  of  iron  and  manganese 10.460 

Potash 214 

Soda   672 

Soluble  silica 6.340 

Insoluble  silica - 11.3^0 

Combined  water 10.340 

.  100.057 

The  solution  of  thfcs  cement  in  hydrochloric  acid  gelatinized  on  evapo- 
ration. The  quantity  of  soluble  silica^  indicated  above,  shows  how  much 
had  chemically  combined  with  the  lime  (or  magnesia,  or  both)  in  the 
form  of  silicate.  It  is  believed  that  the  property  of  hardening  under 
water  is  due  to  the  formation  of  silicates  of  lime,  or  magnesia,  in  the  act 
of  burning  the  lime ;  and  it  is  probable  that  the  considerable  proportions 
of  potash  and  soda  usually  found  in  hydraulic  limestones,  aid  in  the 
production  of  these  compounds.  Moreover,  almost  all  the  best  water 
cements  contain  considerable  quantities  of  magnesia^  and  it  would  seem 
that  this  earth  sometimes  communicates  hjdraidic  properties  to  lime- 
stones which  contain  only  a  small  proportion  of  silicious  matter. 
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No.  10G8 — ^Limestone-     Labeled  ^Banded  Building  Stone ;  seventy-five 
feet  above  the  Dean  Marble;  used  in  the  construction  of  tlie  Court- 
House  ai  Louisville^  Ky.     From  Madison^  Lidianaj  quarries.     Hy- 
draulic  limestone  ?" 
A  dull,  fine-granular  rock,  with  horizontal  bands  of  reddish  and 

greenish  grey-buflf  colors.     Adheres  slightly  to  the  tongue.     Specific 

gravity  2.7562. 

Dried  at  212°,- it  lost  0.46  per  cent,  of  moisture. 

COMPOBITIOlf,  DRIED  AT    212®   F. 

Carbonate  of  lime 45.880=25.746  per  cent,  of  lime. 

Carbonate  of  magnesia 2:2.911=10.914  per  cent,  of  magnesia 

Alumina,  and  oxides  of  iron  and  manganese. 5.760 

Phosphoric  acid --  .220 

Sulphuric  acid . .269 

Potash .347 

Soda - 372 

Silica,  soluble  in  boiling  solution  of  carbonate  of  soda  3 . 000 
Silica,  insoluble  in  boiling  solution  of  carbonate  of 

soda 18..')20 

.Water and  loss 2.721 


lOO.UUO 


This,  having  the  composition  of  a  good  water-lime,  or  hydraulic  lime- 
stone, was  tested,  by  burning  some  for  two  days  at  a  moderate  red  heat ; 
pulverizing  and  mixing  wiih  sand  and  water;  and  it  was  found  to 
harden  very  well  under  water.  Some  of  the  calcined  rock,  dissolved  in 
hydrochloric  acid,  formed  a  solution  which  gelatinized  on  partial  evapo- 
ration, proving  the  presence  of  soluble  silicates. 

The  composition  of  the  calcified  portion  was  found  to  be  as  follows : 

Lime 38.718 

Magnesia -- - 15.337 

Alumina,  and  oxides  of  iron  and  manxanese,  (with  some  magnesia) 14.960 

Silica,  soluble  in  boiling  carb.  soda  solution . 14.  i60 

Silica,  insoluble  in  boiling  curb,  soda  solution 14.b60 

Alkaliee  and  acids  (not  estimated)  and  loss 1 .945 


100.000 


There  is  no  doubt  that  this  would  make  good  hydraulic  cement,  if 
properly  calcined  and  prepared.  But  experience  has  proved  that  these 
porous,  absorbent,  hydraulic  limestones  are  unfit  for  architectural  pur- 
poses, in  consequence  of  their  rapid  disintegration,  by  scaling  from  the 
sur&ce,  under  the  influence  of  moisture  and  irost. 
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No.  1069 — Marl.    Labeled  Marl?  from  Ckenomck  creeky  J^ersm 
counttfy  Kff" 

A  greenish-grey,  clay-like  substance ;  with  some  thin  brownish  infil- 
ti'ations. 

Dried  at  212^  F.,  it  lost  0.90  per  cent,  of  moisture. 

COMPOSITION,   DKIKO  AT  Sl2^   W, 

Carbonate  of  lime - 26.880 

Carbonate  of  magnesia . ..— —  1.687 

Alurr.ina,  and  oxides  of  iron  and  manganese . 7.260 

Piiosphoric  acid . ............. .694 

Sulphuric  acid -  .406 

Potash _ __. .965 

Soda .012 

Silex  and  insoluble  silicates 59.900 

Combined  water,  expelled  by  ignition -- ^ —....—  2.196 

JOO^OO 

This  would  prove  a  valuable  application  to  exhausted  land. 

No.  1070 — Soil.  Labeled  ^Virgin  Soil;  eight  inches  of  the  mrface^ 
taken  immediately  under  the  sod  of  native  blue-grass,  in  Woodhnd 
pasture.  Principal  growth  walnut^  with  black  locust,  wild  cherry,  dm, 
ash,  hackberry,  box-elder,  buckeye,  pignut  and  shellbark  hickory, 
cqfee^ut,  red  and  over-cup  oak,  large  sugar  maple,  and  root-covered 
beech.  Farm  of  Theodore  Brown,  six  miles  east  of  Louisville,  on 
the  Lexington  turnpike,  waters  of  Middle  Fork  of  Beargrass  creek, 
J^erson  county,  Ky^  Upper  Silurian  formation.  (Some  of  the 
best  "Beargrass"  land.) 
Dried  soil  of  a  dark,  dirty-buff  color. 

No.  1071 — Soil     Labded  ^Sub-soil,  {ten  inches,)  from  immediatdy 
under  the  preceding,  ^c,  ^c." 
Dried  soil  much  lighter  and  more  yellowish  than  the  preceding. 

No.  1072 — Soil.  Labded  ^Ten  inches  of  the  top  soil  from  an  oldjldd 
about  thirty  years  in  cultivation.  For  deven  successive  years  in  hemp  ; 
{the  last  crop  averaging  900  pounds  to  the  acre,)  and  the  remainder  of 
the  time  in  hemp  in  rotation  with  corn,  wheat,  and  dover.  Farm  of 
Theodore  Brown,  J^erson  county,  Ky.,  ^c\,  ^c." 
Dried  soil  of  a  color  like  that  of  the  virgin  soil,  a  slight  shade  darker 

than  that 

No.  1073 — Soil.    Labded  "  Ten  inches  of  the  sub-soil  of  the  preceding, 

Color  like  that  of  the  sub-soil  of  the  virgin  soil 
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No.  1 074 — Soil.  Labeled  "  Eight  inches  of  the  top-soil  of  a  field  which 
has  been  cultivated  about  seventy  years  ;  for  the  first  thirty  years  in 
coniy  and  the  remaining  forty  years  in  this  crop  alternating  with 
wheat,  clover,  and  hemp.  Farm  of  Theodore  Brown,  Jefferson 
county,  ^c,  irc^ 
Color  of  the  dried  soil  slightly  lighter  than  that  of  the  virgin  soil. 

No.  1075 — Soil.     Labeled  "  Ten  i7iches  of  the  sub-soil  of  the  old  field 

next  preceding,  ^c,  ^c." 

The  soluble  materials  extracted  from  one  thousand  grains  of  each  of 
these  soils,  severally,  by  digestion  for  about  a  month  in  water  charged 
with  carbonic  acid,  may  be  summed  up  as  follows : 


No.  1070. 
Virgi    soil. 

No.  1071. 
Sub-soil. 

No.  1072. 

Soil  30 
yr.  old  field. 

0.467 

.081 

1-730 

.105 

No.  1073.  [  No.  1074. 

Sub-soil.  ;     Soil  70 
jr.  old  field. 

No.  1075. 
Sub-soil. 

Organic    and    Tolatile 
matters  .._.....-.._ 

0.600 

.114 
1.580 
.144 
.028 
.103 
.040 
.131 
.043 

0.300 

.047 
.747 
.111 

0.270  i        0.466 

1 

.047  i           .131 
.780  ,           .h97 
.111  !            .14) 
.033  i           .022 
.031              .106 
trace.'           .059 
.114  1           .200 
.114              .096 

0.127 

Alumina,  and  oxides  of 
iron  and  manganese 

and  phosphates 

Carbonate  of  lime 

Micnesia...  ......... 

.031 
.577 
.094 

Sulphuric  acid 

Potash . 

.022  1           .081 
.066  ;           .077 
trace.            .02:) 

.054 
.051 

Soda 

trace. 

Silica 

Loss 

.187 

.147 
.355 

.121 

Soluble  extract,  dried  at 
400°  F 

2.783 

1.480           3.066 

1.500  j        2.120 

1.055 

The  composition  of  these 

six  soils,  dried  at  400°  R, 

is  as  follows,  viz : 

No.  1070. 
Virgin  soil. 

No.  1071. 
Sub-soil. 

No.  1072. 

Soil  of  30 
yr.  old  field. 

No.  1073. 
Sub-soil. 

No.  1074. 

Soil  of  70 
jr.  old  field. 

No.  1075. 
Sub-soil. 

Organic  &  toI.  matters 
Alumina  ......  ...... 

5.173 

2.900 

3.085 

.370 

.719 

.395 
.203 
.076 
.208 
.154 
86.370 
.347 

3.417 

3.665 

3.410 

.270 

.621 

.270 
.127 
.042 
.212 

.077 
87.995 

.... ...... 

5.457           3.406 

2.365           3.365 

2.510           3.410 

.370             .29i 

.467             .576 

.320             .220 
.160             .127 
.059  .           .025 
.167  I           .257 
.072  !           .127 
87.170  !      87.795 
.883  ;           .402 

4.389 

2.690 

2.985 

.270 

.484 

.245 

.258 
.067 
.253 
.026 
87.345 
.788 

3.105 
4.115 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia  -     -.-..-_ 

3.320 
.245 
.513 

Brown  oxide  of  manga- 
nese.... .  ........ 

Phosphoric  acid .. 

Sulphuric  acid 

Potash  .— - 

.220 
.#76 
.041 
.275 

Soda 

Sand  k  iniol.  silicates. 

LoiB... 

.047 

87.870 
.073 

ToUl 

100.000 

100.106       100.000  1     100.000 

100.000 

100.000 

Moiitore,lortat400»F 

2.100 

1.650        '  1.975  i        1.650 

1.685 

1.775 

26 
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The  soil  of  the  old  field,  seyenty  years  in  cultivation,  appears  to  be 
fully  as  rich  as  the  virgin  soil  analyzed ;  whether  it  was  originally  richer 
than  that,  either  on  the  surface  or  in  its  sub-soil,  or  whether  its  fertility 
has  been  maintained  by  a  judicious  system  of  culture,  is  not  known  to 
the  writer.     That  of  the  old  field,  thirty  years  m  cultivation,  shows  the 
usual  evidence  of  deterioration,  in  the  decreased  quantities  of  potasl^ 
phosphoric  acid,  sulphuric  acid,  &c.;  but  its  fertility  is  indicated  by  the 
large  amount  of  soluble  extract  which  it  gives  up  to  the  water  charged 
with  carbonic  acid ;  although  this  exti^ad  does  not  contain  as  large  a 
proportion  oi  potash  as  that  from  the  virgin  soil.     These  Beargrass  lands 
are  eminently  fertile,  and  are  based  on  a  limestone  sub-stratum,  which 
by  its  gradual  decomposition  will  tend  continually  to  renew  its  fertility; 
imparting  to  it  not  only  carbonates  of  lime  and  magnesia,  but  also 
potash,  phosphoric  and  sulphuric  acids,  and  other  essential  elements  of 
vegetable  composition.     But  they  do  not  contain  quite  as  much  of  these 
essential  elements  as  the  best ''  bluegrass''  land  of  the  Lower  Silurian  blue 
limestone  region;  nor  is  the  limestone  on  which  they  rest  quite  as 
quickly  decomposable  as  that  blue  limestone. 

No.  1076-^Mabl.     Labeled  ^ Loose  dirt  taken  from  between  some  of  the 
upper  layers  of  rock  in  a  well  on  the  land  of  the  Rev.  George  Bickettj 
adjainiiig  that  of  Theodore  Brown.     This  abounds  in  all  the  neigh- 
boring quarries,  around  and  above  loose  stones  and  thin  sheets.    Is  it 
of  a  marly  nature  ?    Jeferson  county,  Ky.,  ^c,  4*c." 
Color  of  the  dried  earth,  like  that  of  the  sub-soil  of  Theodore  Brown's 
land,  (next  preceding,)  a  littie  darker,  with  whitish  particles  of  decom- 
posed chert  mixed  with  it    Some  fi^gments  of  soil,  decomposing  chert 
were  sifted  out  of  it. 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  rru>re  than  seven  and  a  half 
grains  of  yellowish-grey  extract^  dried  at  400°  R,  which  had  the  following 
composition: 

Organic  and  rolatile  matters . 0.560 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates . .134 

Carbonate  of  lime. 5.747 

Magnesia .  ,18i 

Sulphuric  acid ., .. . ...  .049 

Potash .411 

Soda •. .061 

Silica .214 

Loss .402 

Extract,  dried  at  Jl2« 7.766  gnini. 
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The  c&mpostiion  of  this  soil,  dried  at  400^  F.,  is  as  follows : 

OrgAnicMud  ToUtile  mattert .  8.284 

Alumina,  and  oxides  of  iron  and  manganese ..  19.310 

Carbonate  of  lime  — « 2.595 

Magnesia . .071 

Phosphoric  acid .269 

Sulphuric  acid. .062 

Potash 874 

Soda .090 

Sand  and  insoluble  silicates 69.620 


100.375 


This  marly  clay  is  rich  enough  in  carbonate  of  lime  and  potash  to 
make  it  a  valuble  mineral  manure  for  land  exhausted  of  these  materials. 

No.  1077 — Limestone.  Leveled  ''Top  layer j  usually  found  at  the  depth 
of  from  five  to  eight  feet  hdow  the  surface  of  the  ground.  {These 
upper  layers  are  not  more  tfian  a  few  inches  thick.)  Farm  of  Theo- 
dore Browny  ^c,  4*c.,  Je^erson  county^  'KyP  Upper  Silurian  or 
Devonian  formation. 

A  grey  limestone,  with  the  exterior  of  the  layers,  to  the  depth  of  half 
an  inch  or  more,  of  a  dirty-grey  buff'  color ;  sparkling  with  small  crystal- 
line facets,  and  containing  a  great  number  of  small  entrochites  and 
encrinital  stems,  with  a  few  bi-valve  shells. 

No.  1078 — ^LiMfeSTONE.  Labeled  ''Same  level  as  the  preceding^  a  more 
certain  representative  of  the  upper  layers.  Farm  of  Theodore 
Brown,  ^c,  ^c." 

Resembles  the  preceding;  a  little  finer  in  grain.  Encrinital  stems 
larger. 

No.  1079 — ^Limestone.    Labeled  "Layer  next  to  the  tap  ;  the  upper  ones 
being  only  a  few  inches  thick,  and  the  lower  two  feet  or  more.     Theo- 
dore Brown's  farm,  ^c.,  4*c." 
A  light-grey,  fine-grained  limestone,  containing  much  coral,  (Fenestrel- 

la,)  and  some  bi-valve  shells,  (A  try  pa?) 

No.  1080 — ^Limestone.  Labeled  "Blue,  or  dark-grey  Limestone,  found 
one  or  two  feet  above  the  level  of  Beargrass  creek  ;  sometimes  in  thin 
layers,  hut  generally  in  Hack  ones.     Theodore  Brown's  farm;  4*<?., 

A  bluish-grey  limestone;  dirty-buff  on  the  weathered  surfaces;  spark- 
ling with  &cets  of  cala  spar;  containing  small  encrinital  stems  and 
some  bi-valve  shells. 
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No.  1081 — ^LxMESTONE.  Labeled  ^Limestone,  fuU  of  fossUsy  resting  on 
the  layer  which  forms  the  bed  of  Middle  Fork  of  Beargrass  creek. 
Theodore  Browns  /anw,  six  miles  east  of  Louisville^  Je/ferson  coutir 

Appears  to  be  made  up  of  fossil  shells,  corals,  &c^  mineralized  with 
carboDate  of  lime.  General  color  light-^^,  with  some  oxide  of  iron 
giving  it  a  mottling  of  yellowish ;  presenting  irregular  pores. 

These  limestones  and  the  preceding  soils^  were  collected  and  sent  for 
analysis  by  Mr.  Theodore  Brown. 

The  composition  of  these  five  limestones,  dried  at  212°  F.,  may  be 
tabulated  as  follows : 


No.  1077. 
Top  lajer. 


Carbonate  of  lime 1 

Carbonate  of  magnesiaj 
Alumina  and  oxides  of 

inui  and  manganese  . 

Phu.<tphoric  acid 

Sulphurio  acid 

Fuush. 

Soda 

Si  lex  and  innuluble  sili- 

caie* 

Lodi . 


Total 

Moisture  lost  at  212"*  F. 


89.060 
6.7S3 

1.480 
.311) 
.475 
.154 
•163 

2.680 


No.  1078. 
Top  layer. 


No.  1079. 

Next  to 

top  layer. 


I 
No.  1080.    I    No.  1081. 


Dark  grey 
I         blue. 


Fofliiliferous. 


92.560 
4.615 

.480 
trace. 
.1(;6 
.166 
.074 

2.580 


82.960 
14.014  I 

.880 
.1C2  ' 
.272  ! 
.013 
.212 

.880 

.587 


88.06!  i 

7.48;»  I 

.2>c  ' 

.6iJ  I 

.li47  I 

.252  I 
not  estimated' 

1.6^  1 

1.001  , 


101.105  I 

..|r 


100.641 


0.100 


0.060 


JO0.OO0 
0.060 


86.260 
2.587 

.580 
trace. 
.132 
.115 
.116 

9.5b0 
.730 


100.000 


O.iOO 


100.000 


0.100 


The  limestone  of  the  blue  or  dark-grey  layer  would  prove  the  best  for 
application  to  land ;  because  it  contains  the  most  phosphoric  add,  potash^ 
&c.,  &o. 

«       LAUREL  COUNTY. 

No.  1082 — Carbonate  of  Iron.    ^From  the  land  of  John  Robeson^ 
seven  miles  from  London;  a  mile  and  a  quarter  west  of  the  Crab 
Orchard  roady  on  Gillis^  branchy  a  quarter  of  a  mile  from  the  mouth. 
Lager  eighteen  inches  thich  in  the  face  of  a  bluff  of  fifty  or  sixty  feet 
of  coarse  grey  sandstone.     Some  distance  under  the  coal  beds  of 
f4ondoHy  and  Just  above  tfie  upper  part  of  the  mUstonegritr 
A  iloiiHo,  dull,  brownish-grey,  fine-granular  ore ;  with  a  white  incrusta- 
tion ill  tho  I1ksui*08  ;  and  containing  a  few  small  specks  of  yellow  iron 
pyiitoH,    Woitthored  surfaces  brownish.    Powder  buff-grey. 
*  Urted  at  212''  F.,  it  lost  0.600  per  oent  of  moisiwe. 
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OOMPOtlTIOIf,  DBIBD  AT  S19^  F. 

Carbonate  of  iron 72.960aa35.284  per  cent,  of  iron. 

Alumiiu 1.9'<0 

Cdrbunateof  lime - 3.180 

Carbonate  of  magnesia  and  loss 4.759 

Carbonate  of  manganese 1.264 

Phosphoric  acid. - l.«83 

Sulphuric  acid i .454 

Potash 


Soda J  notesUmated. 

Silex  and  insoluble  liUeates 13.5S0 

100. UOO 

Rich  enough  in  iron  to  be  profitably  smelted,  but  contdning  rather 
more  than  the  usual  proportion  of  phosphoric  acid. 

LEWFS  COUNTY. 

No.  1083 — Saline  Efflorescence.    Labeled  "  Copperas  from  Devonian 
Black  Slatej  near  David  Mifford's^  eight  miles  from  Clarksburg^ 
Lewis  country  Ktf'^ 
Yellowish-white,  porous,  light  lumps  of  saline  efflorescence  mixed  with^ 

small  fragments  of  slate. 

COMPOSITION,   DIIED  AT  312^   F. 

Sulphate  of  alumina - 25.585 

Sulph.ite  of  iron ' . .— —  15.653 

Sulphate  of  magnesia . -  1.000 

Alkaline  sulphates 8.000 

SI:itAand  insoluble  portion I.OUO 

Water  and  loss - 48.762 

100.000 

Ihis.  if  abundant,  might  be  employed  in  the  manufacture  of  alum ; 
with  Venitian  red  as  an  incidental  product 

No.  1084 — ^Ferruginous  Limestone.    Labeled  ^Ferruginous  Calcareous 

concretion  in  black  shale^  mouth  of  Salt  Lick  Creekj  Lewis  county j 

Ky,    Base  of  the  sub-carboniferov^  formaiionP 

A  dull,  umber-colored  mineral ;  imperfectly  laminated.    Not  adhering 
to  the  tongue.    Powder  umber-grey.     Specific  gravity  2.687. 

Dried  at  212°,  it  lost  0.80  per  cent  of  moisture. 

ooMPOsmoir.  dbied  at  212^  f. 

Carbonate  of  lime -.  42.480 

Carbonate  of  magnesia ..».  15.2:25 

Carbonate  of  manganese .  .571 

Carbonate  of  iron —-. -.— 10.612 

Oxide  of  iron...... _- .446 

Alumina ..— . 1  .Hi^O 

Phosphoric  acid . ...  .IPg 

Sulphuric  acid .. . . .K^g 

Potash .56o 

Soda - - .32g 

Silex  and  insoluble  silioatet 93.38q 

Orgulo  BBttart  Md  lo«  •*•• — «• 4.68 


1  J$  ODflCAL  XEPOKT  OF  QBOLOfflCAL  SUKVKT. 


Thest  concretions  wouH,  very  probably,  make  very  good  hydraulic 
vvuien^  if  properly  prepared. 

Nvx  I OSC>— Yellow  Magnesian  Limestone.  Probably  belonging  to  the 
ti*je  of  the  Upper  Silurian.  Salt  Lick  creekyfour  miles  above  Clarks- 
burg^ Lewis  county^  Ky. 

A  bix>wuish-bufry  porous  limestone.  Exterior  surfitce  so  soft  as  to  be 
54.'rHtche<l  by  the  nail,  and  foil  of  fossil  casts  of  entrochites  and  bi-valve 
^hoUi^  Interior  not  adhering  to  the  tongue,  and  glimmering  with 
iHuut^mus  fikcets  of  yellow-brown  calcareous  spar.  Powder  of  a  grey- 
butf  color. 

liricil  at  212°  R,  it  lost  0.40  per  cent  oi  moisture. 

COMrOSITION,  DRIKD  AT   2l2®   F. 

C.4rU*u*te  of  Uim - .• ^».       6S.240 

Ouilu>u<a0  ^>i  lua^neala 27.820 

Alumiim,  ttiiU  u&Ult^ of  irOD  and  manganese _ _.        12.280 

k'hi.-nhoriu  »»eia - - .207 

Mull  Uiuio  aoiU _.  .152 

kV'U.U 167 

hva.4 - .126 

hUo\  ttuU  iuaoluble  aUicatea . . .... 2.5b0 

V\4VvA'auU  luA*- 1.428 

Na  1080 — Sandstone.    Labeled  ^Soft  Fellow  Rocky  assodaied  with 
the  Yellow  Magnesian  Limestone^  at  the  Forks  of  Salt  Lick  creeky 
near  Adam  Bartram's  farm,  Lewis  county y  Ky^^ 
A  soft  sandstone  of  a  handsome  dark-buff  color.    Adheres  to  the 

tv>^Vis^^<^     Somtohed  by  the  nail.    After  ignition,  it  is  of  a  brick-red 

iH'lv»v.     Powder  of  a  handsome  buff-color.    Dried  at  212^  F.,  it  lost 

li  |i^  )Hii*  ueut  of  moisture. 

COMFOSITION,  DWKO  AT  212^   F. 

h.uui  uul  liwuhiMo  ullloatea 90.920 

\Uuuiu4,  ^uU  u\u)u«  ai'  Iroa  aud  mauganese 5.800 

(  »iikv»                    - -  trace. 

\lu,uvv.u                  - .732 

i'll-.-pllMilO    Uilvl  .-  — . .--.  —  . .  .118 

.•uiphuus- 4\iU          - .200 

\\>\A  U — trace. 

u  ..u                                   trace. 

S\  av^  vii'vUva  »kV  a  ivU  U#al  ., 2.100 

V.*i - - 130 

^00^0 

N\i.   10S7     S^MU     L^hehnl  ^^Soil  derived  from  the  YeUow  Magnesian 
I  ^H.^ou,',  unUo'  Mi»  Jilack  Slate  of  Lewis  county.     From  the  farm 
t|'    XL'u   Z^^' /'uwii  w«Ni/'  the  forks  of  Salt  Lick.     Growth  white 
A'.'  'A*'-,  ^/a  t  H\t!m( ;  iy</  oak  Hie  principal  growth.'' 
\^\\sA  mal  kX  h  light  £i^^)'4u*own  color.    Some  fragments  of  yellowish 
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and  brown,  soft  ferraginous  sandstone  sifted  out  of  it  with  the  coarse 
seiva 

No.  1088 — Soil.    Labeled  ^Virgin  Sailyfrom  the  Hendrick  farm,  on 
Poplar  Ridge;  over  Magnesian  Limestone.     Waters  of  Cabin  creek, 
Lewis  county,  Kg.     Upper  Silurian^  .  Primitive  growth,  poplar, 
black  ash,  buck-eye,  and  sugar4ree. 
Dried  soil  of  a  greyish  light  chocolate  color.    A  few  fragments  of 

soft  ferruginous  sandstone^  and  small  ferruginous  concretions,  were  sifted 

out  of  it. 

No.  1089 — Soil.    Labeled  ^Same  Soil,  from  an  old  field  fifty  to  sixty 
years  in  cultivation,  now  in  wheai,  Hendrick  farm,  Poplar  Ridge, 
Lewis  county,  Ky^^ 
Dried  soil  of  a  light  yellowish-umber  color.    Some  fragments  of 

ferruginous  sandstone  and  iron  gravel  were  sifted  out  of  it 

No.  1090 — Soil.    Labeled  ^Svb^oUfrom  the  same  oldfidd,  Hendrick 

farm,  Poplar  Ridge,  Lewis  county,  Ky^ 

Dried  soil  of  a  greyish-buff  color.  Contains  rather  more  iron  gravel, 
&;c.,  than  the  preceding. 

The  soluble  materials,  extracted  from  one  thousand  grains  of  eaeh  of 
these  soils,  by  digestion  for  a  month  in  water  chained  with  carbonic  acid, 
are  as  follows: 


No.  1087. 

Yel.  mag. 
lira't  soil. 

No.  1088. 
Virgin  soil. 

No.  1089. 

Soil  of  old 
field. 

No.  1090. 
Sub-soil. 

Organic  and  Tolatila  mattere...... ........... 

0.633 

.361 
.030 
.096 
.028 
.067 
.048 
.181 
.389 

0.6S0 

.100 
.930 
.245 
.022 
.137 
.024 
.197 
.175 

0.733 

.413 
1.247 
.194 
.048 
.033 
.068 
.200 

0  290 

Alumina,  and  oxides  of  iron  and  manganeie 

and  phosphates . 

Carbonate  of  lime . .... 

-.173 
730 

Magnesia ^ 

Sulphuric  acid — 

.203 
.028 

Potash - -. 

.023 

Soda 

Silica 

.049 
.300 

.......... 

Soluble  extract,  dried  at  313«  F.,  (graiM) 

1.833 

2.650 

2.936 

1.69S 
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The  competition  of  these  four  soils,  dried  at  400°  R,  is  as  follows : 


Organic  and  Tolatile  inatters- 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Broitrn  oxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Potash- _ , 

Soda 

Sand  and  insoluble  silicates  . 
Loss 


No.  1087. 

Yel.  mng. 
lim*t  soil. 


4.809 
2.595 

.221 
.542 
.220 
.112 
.045 
.338 
.050 
86.495 
.088 


ToUl_ I     100.000 

Moisture,  lost  at  400®  F -J        2.065 


No.  1088. 

Virgin  soil 
Hendrick's. 


5.915 

1.865 

2.340 

.245 

.426 

.045 

.144 

.0.S0 

.159 

.005 

88.295 

.511 


No.  10  9. 

Old  field 
soil. 


4.613 

1.990 

3.510 

.195 

.426 

.120 

.118 

.042 

.130 

.063 

87.470 

1.323 


No.  1090. 
Sub-soil. 


4.403 

4.640 

3.585 

.230 

.475 

.045 

.062 

.011 

.195 

.127 

87.120 


100.000  I  100.000    100. &96 


2.125 


1.850 


1.825 


LINCOLN  COUNTY. 

No.  1091 — Mineral  Water.  Labeled  ^Sulphur  Water,  sent  by  Mr. 
A.  M.  BacoHj  from  the  place  of  Mr.  Stanton  Pollard,  on  his  premiseSy 
directly  in  front  of  his  house;  within  three  rods  of  the  turnpike  lead- 
ing  from  Crab  Orchard  to  Lancaster:  about  a  mile  and  an  eighth 
from  Crab  Orchard.  Found  by  boring  seven  feet  in  the  rock,  which 
is  grey  limestone.  Surface  of  the  rock  six  feet  below  the  general  sur- 
face. Well  thirteen  feet  deep.  The  water  is  brought  up  by  a  pump. 
Lincoln  county,  KyT 

The  sulphuretted  hydrogen  gas  contained  in  this  water  having  been 
mainly  decomposed  by  carriage,  was  not  estimated ;  nor  was  the  carbonic 
add  gas^  which  it  contains  in  notable  proportion. 

«  8AUNE  CONTENTS  OF  1000  GRAINS  OF  THIS  WATER. 

8:^S:!rorr.|;«iV::::::::::::::::::::::    ":!1^  \  "•"  ^  -i-'-  by  crboni*  «id. 

Chloride  of  sodium 692 

Chloride  of  potassium .022 

Chloride  of  magnesium .122 

Carbonate  of  soda «  .018 

Sulphate  of  lime .. a  trace. 

Sulphate  of  potash 065 

BUica .010 

1.220  graina. 

This  appears  to  be  a  pleasant  weak  salt-sulphur  water. 


GHEBflCAL  REPOBT  OF  GEOLOQICAL  8URVET. 


201 


LIVINGSTON  COUNTY. 

OsEORO   (foemkelt  Hopiwkll)   Fuenack  Obbs,  Slao,  Via  Ieoit,  &c.    (PeocuAkd  by   Me. 

John  Bartlett.) 

No.  1092 — Lbionite.     Labded  '^ Brown  Ore,  Ozeoro  Furnace,  {for- 
merly Hopewell  Furnace^  Livingston  county,  KyP 
A  dense,  dark-brown  limonite,  in  irregular  layers,  incrusted  with  yel« 

low  and  reddish  colors.    Powder  of  a  yellow-brown  color. 

No.  1093 — ^LiMONTTE.     Labded  ^^Pot  Ore,  Ozeoro  Furnace,  ^c,  ^c'* 
A  flattened  geode  of  dense,  brown  limonite,  incrusted  with  yellowish 
ochreous  ore.    Powder  of  a  yellow-brown  color. 


coMrofliTioiff  or  these  two  orbs,  deied  at  212° 

F. 

No.  1092. 
Brown  ore. 

No.  1093. 
Pot  ore. 

Oxide  of  iroiL....... ............... .......................... 

78.310 
.780 

a  trace. 
.850 
.684 
.630 
.166 
.154 
.242 
6.480 

11.800 

76.340 

Alnmina......-.^r.  ,™, -... ......  --  ^  . •..-. .^ 

.180 

Lime - ........ ...... . ...... . .... 

trace. 

Magnesia . . ....... . -.-.- ..— .. ...... 

.850 

BrowD  oxide  of  mancraneae  ..     ..-.............._........     ...... 

.884 

Phosphoric  acid  ..................-....-....— ^ .............  .  . 

.438 

Sulphuric  acid    ..._......................--..-......_..._   ...... 

a  trao6. 

Potash - . - ..... 

.126 

Soda 

Silex  and  insoluble  silicates 

a  trace. 
8.780 

Combined  water.. . ........ . .. ....... 

11.900 

Loss 

.502 

Total - . . - 

100.096 

100.000 

Percentage  of  iron 

54.840 

53.463 

Moisture,  lost  at  212*  F 

0.900 

0.900 

These  ores  resemble  each  other  a  good  deal  in  composition,  but  the 
"pot  ore"  is  rather  the  purer.    Both  are  very  good. 

No.  1094 — ^Limestone.     Labded  ^Blue  Limestone  used  as  a  flux  at  . 

Ozeoro  Furnace,  Livingston  county,  Ky^^ 

A  dark-grey,  fine-granular  limestone ;  sparkling  with  small  facets  of 
calc.  spar.    Giving  a  bituminous  odor  when  hammered. 
26 
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COMPOSITION,    ORIKD  AT  212°    F. 

Carbonate  of  lime-- - - 91.680=51.447  lime. 

Cirbonate  of  magnesia - , 3.168 

Alumina,  and  oxides  of  iron  and  manganese .284 

Pliosphoric  acid a  trace. 

Sulphuric  acid . .372 

Potash ■- - .224 

Soda - 024 

Silex  and  insoluble  silicates 4.280 

100.^32 

Di'ed  at  212^,  it  lost  0.20  per  cent,  of  moisture. 

With  the  exception  of  its  0.372  per  cent,  of  sulphuric  acid,  this  is 
quite  a  pure  limestone.  This,  however,  does  not  appear  to  injure  the 
iron  made  with  it. 

No.  1095 — ^Sandstone.     Labeled  ''Hearth-stone  from  Illinois.     Used 

at  Ozeoro  Furnace,  Livingston  country  Ky^ 

A  reddish-grey  sandstone,  composed  of  clear  grains  of  quartz,  more 
or  less  rounded,  mixed  with  oxide  of  iron  and  small  scales  of  mica. 

COMrOBITION,   DRIED  AT  212°    F. 

Sand  and  insoluble  silicates 93.280 

Alumina,  and  oxides  of  iron  and  manganese 3.3G0 

Lime a  trace. 

Magnesia .513 

Phosphoric  acid a  trace. 

Sulphuric  acid - .132 

Potash .193 

Soda .050 

Water,  expelled  at  a  red  heat 2.100 

Loss - .372 

100.000 

This  is  quite  a  refractory  sandstone. 
No.  1096 — ^PiG  Iron.    Labeled  ^^  Grey  Iron,  from  Oeearo  Furnace^ 

A  moderately  coarse-grained  grey  iron,  with  biilliant  specular  scaly 
gi-ains.  Small  fragments  extend  a  little  under  the  hammer,  but  soon 
break  to  pieces.     Yields  easily  to  the  file. 

No.  1097 — ^PiG  Iron.     Labeled  "  Lively  Grey  Iron,  Ozeoro  Furnace, 

^cr 

A  little  finer-grained,  and  a  little  lighter  colored  specular  grey  iron 
than  the  preceding.  Yields  easily  to  the  file,  and  flattens  a  little  under 
the  hammer. 
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No.  1098 — ^PiG  Iron.     Labeled  "  Close  {Hard)  Iron,  Ozcoro  Furnace, 

ire,  ircr 

A  very  fine-grained  light-grey  iron;  yields  with  some  difficulty  to  the 
file;  flattens  a  little  under  the  hammer. 


coMrosmoN  of  thise  thus  samples  op  ieon. 


Iron 

Graphite 

Combined  carbon.. 
M.iQganese  ....... 

Silicon 

Slag 

Aluminum 

Calcium .- 

Magnesium 

Potassium 

Sodium 

Phosphorus ... 

Sulphur 

Loss 


Total... 
Total  carbon... 
Specific  gravity. 


No  1096. 

No.  1097. 

No.  1098. 

Grey  iron. 

Lively  grey 
iron. 

Close  iron. 

1      91.714 

92.548 

93.459 

.        2.624 

2.524 

1.9v^4 

1.700 

1.3^0 

2.360 

.634 

.417 

.201 

1.796 

1  .b53 

.H92 

1           .244 

.3h4 

.1H4 

1           .063 

.095 

.202 

!           trace. 

trace. 

trace. 

.263 

.222 

.165 

.Oe9 

.(•92 

.096 

.012 

trace. 

.ooc 

.755 

.671 

.502 

.053 

.061 

.071 

.053 

1     ""' 

100.000 

100.247 

100.122 

4.324 

3.904 

4.344 

— 

7.0291 

7.0624 

7.2950 

No.  1099 — Iron  Furnace  Slag.     Labeled ''Cinder  from  the  Grey  Irony 

Ozeoro  Furnace,  Livingston  county,  Ky^ 

Perfectly  vitrified;  of  a  handsome  smoky-purple  color,  streaked  with 
lighter  shades  of  greyish-blue.  Transparent  in  the  thin  edges.  Before 
the  blow-pipe,  it  melts  readily  into  a  whitish,  blebby  globule. 

No.  1100 — ^Iron  Furnace  Sl.\g.     Labeled  ''Cinder  from  the  Lively 

Grey  Iron,  Ozeoro  Furnace,  ^c." 

Dark  bottle-green ;  perfectly  vitrified,  with  some  streaks  of  light  grey- 
blua  Transparent  on  the  thin  edges.  Before  the  blow-pipe  fuses  into 
a  bottle-green  globule  without  frothing.  Not  quite  as  fiisible  as  the  pre- 
ceding. 

No.  1101 — ^Iron  Furnace  Slag.     Labeled  "Cinder  from  the  Close 

{Hard)  Iron,  Ozcoro  Furnace,  4*^." 

Olive-grey  with  sti-eaks  of  bluish;  filled  with  small  air-bubbles,  and 
involving  graphite  and  lumps  of  whitish  material,  probably  cheii. 
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TranslaGent  on  the  thin  edg^.    Before  the  blow-pipe^  it  is  less  fiisibla 
than  the  preceding;  melting  into  a  blebby  globule. 


00MF09ITI0N  OF  THESE  THRH  iAMPLES  OF  "  CINDER." 

No.  1099. 

Cinder  from  the 

grey  iron. 

No.  1100 

Cinder  from  lirely 

grey  iron. 

No.  1101. 

Cinder  from  th« 

close  iron. 

Silica    ^-. 

62.580 

7.380 

25.465 

1.244 

.882 

.539 

1.313 

.905 

€3.380 

8.960 

20.751 

1.462 

3.456 

.450 

1.649 

.207 

63.380 

At uiiiiii&  ...........*.--..-..*..... 

9.560 

Lime 

Magnesia 

Protoxide  of  iron ..,...._. - 

19.461 
2.543 
2.914 

Protoxide  of  manganese  _....-. — 

.487 

Potash  J « 

1.680 

Boda 

.203 

Total 

100.308 

100.315 

100.227 

ProporUon  of  the  oxjgen  in  the) 
bases    to  the    oxygen   in   the>  As 
•iUca .-.™ ) 

11.959:32.493 

or 

1  : 2.717 

11.881:32.909 

or 

1  : 2.790 

12.074:32.909 
or 
1  :2.725 

The  presence  of  sulphur  and  phosphorus  in  these  slags  was  not  verified 
although  they  are  no  doubt  present  It  will  be  seen,  in  these  analyses, 
how  deficiency  of  lime  in  the  flux  tends  to  the  formation  of  white  iron, 
and  a  bottle-green  cinder ;  and  how  an  excess  of  protoxide  of  iron  sup- 
plies to  some  extent  the  deficiency  of  the  lime  in  the  flux. 

LYON  COUNTY. 
Mammoth  Fdrnace  Ores,  Pig  Iron,  Slaq,  Limestone,  ftc.    Obtained  by  M^.  John  Bartlrt. 

No.  1102 — ^Lmonite.     Labeled  ^Brown  Ore^  {bed  A,)  within  half  a 

mile  of  Mammoth  Furnace,  Lyon  county,  Ky^ 

A  dense,  dark-brown  limonite,  in  pretty  thick  irr^ular  layers ;  not 
adhering  to  the  tongue ;  involving  small  irregular  cavities,  and  incrusted 
with  yellowish  and  reddish  ochfeous  ore.  Powder  of  a  yellow-brown 
color. 

No.  1103 — ^LBfONHB.    Labded  ^Brown  Ore,  {bed  B,)  Mammoth  Fur- 
nace, 4*c." 

Eesembles  the  last ;  rather  darker  colored  in  the  dense  layers.  Pow- 
der yellowish-brown. 

No.  1104 — ^LmoNiTE.    Labeled  ^ Brown  Ore,  {bed  C,)  Mammoth  Fur- 
nace, ^c." 
A  dense,  dark-brown  limonite;  not  adhering  to  the  tongue;  portions 

of  the  sur&ce  presenting  a  glazed  appearance,  almost  black;  surface 
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generally  covered  with  cinnamon-colored  ochreous  ore.    Powder  of 
a  yellowish-brown  color. 

No.  1105 — LiMONiTE.     Labeled  ^ Brown  Ore,  {bed  D^  Mammoth  Fur- 
nace^ 4*c." 

The  specimen  is  a  large  mass  of  dense,  dark-brown  limonite;  not 
adhering  to  the  tongue ;  incrusted  with  greyish-salmon  colored  and  red- 
dish ochreous  material.    Powder  yellowish-brown. 

No.  1106 — ^Limonite.    Labeled  ^^Brown  Ore^  (bed  E^)  Mammoth  Fur- 

nacej  4*c.,  ^c" 

A  dense,  dark-brown  limonite;  not  adhering  to  the  tongue;  in  ins- 
ular layers,  covered  with  greyish-buEF  ochreous  material.  Powder  yel- 
lowish-brown.   Specific  gravity  4.2425. 

No.  1107 — ^Limonite.     Labeled  ^^ Honey-comb  Ore^  not  worked  at  pres- 

ent    Mammoth  Furnace,  ^c^ 

A  porous  (or  cellular)  mass  made  up  of  very  thin  layers  of  dense 
dark-brown  limonite,  with  irr^ular  small  cavities  between  them,  incrust- 
ed with  reddish  and  yellowish  and  grey-buff  ochreous  material.  Powder 
yellowish-brown. 

No.  1108 — ^Lmonttb.    Labeled  ^Brown  Ore^  {No.  11,)  from  a  bed  not 

worked  at  present.  Mammoth  Fumace,  ^c,  4*c." 

A  dense,  dark-brown  limonite  in  thick  layers;  not  adhering  to  the 
tongue;  including  very  small  flattened  cavities;  some  of  which  are  lined 
with  small  white  quartz  crystals.  Exterior  covered  with  brownish  and 
yellowish  ochreous  ore.    Powder  brownish  yellow. 
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COMPOSITION  ( 

JW  THKSE  SEVEN   LIMONITE9,  DRIED   AT  212° 

F. 

No.  1102. 

Brown  ore 

Bed  A. 

No.   1103 

Brown  ore 

BedB. 

* 

No.  1104.|No.  1185. 

Brown  ore  Bruwn  ore 

BedC.       BedD. 

No.  1106. 

Brown  ore 

BedE. 

No.  1107. 
Honey- 
comb ore. 

No.  1108. 

Brown  ore 

No.  11. 

Oxide  of  iron 1- 

Alumina .  «_----.— 

78.000 
.480 

-  trace. 
.407 

1.084 
.768 
.097 
.424 
.120 

9.4P0 
10.820 

74.647 

1.080 

trace. 

.479 

.280 
1.399 
.132 
.261 
.207 

10.680 
11.100 

76.426 

.440 

trace. 

.441 

.380 
.615 
.132 
.143 
.146 

10.980 

11.100 



64.433 

.880 

trace. 

.446 

.180 
.807 
.200 
.136 
.016 

23.920 
9.700 

72.366 

.480 

trace. 

.443 

.480 
.602 
.097 
.328 
.265 

13.480 

11.300 

.279 

64.269 

.680 

trace. 

.479 

.680 
.871 
.I8t 
.261 
.002 

21.880 

10.600 

..S08 

76.880 
1.130 

Lime      

trace. 

Mafrneaia  ___..-•—. 

.795 

Brown  oxide  of  man- 
ganese  -  — - 

1.080 

Phosphoric  acid 

Sulphuric  acid 

Potash 

.887 
.098 
.602 

goda      - - 

.109 

Silex  and   insoluble 
silicatep 

6.680 

Combined  water 

Lobs  .   _-•——---- 

11.700 
.139 

Total 

101.670 

100.165 
62.206 

100.801 
53.523 

100.717 
46.123 

100.000 
61.022 

•  .700 

100.000 

100.000 

Percentage  of  iron  - 

64.622 

44.939 

63.840 

Moisture,     lost     at 
212°  F._ -. 

0.700 

0.700 

0.600 

0.600 

—  a 

1.000 

0.900 

A  comparison  of  (be  various  Mammoth  furnace  ores  can  easily  be 
made  in  the  foregoing  table.  From  the  considerable  propoi-tion  of  phos- 
phoric acid  and  the  small  amount  of  alumina  present  in  these,  generally, 
it  is  probable  that  the  use  of  pure  clay,  or  other  argillaceous  material, 
with  the  flux,  with  more  lime  than  is  generally  employed  here,  would 
improve  the  quality  of  the  iron  made  at  this  furnace;  by  removing 
some  of  the  phosphoric  acid,  and  thus  making  the  iron  purer  and  more 
tough. 

No.  1108  (a) — Limestone.     Labeled  ^^  Limestone  med  as  a  flux  at 

Mammoth  Furnace,  Lyon  county^  Ey^ 

A  dark-grey,  or  lead-colored  fossiliferous  limestone,  presenting  numer- 
ous shining  &cets  of  calc.  spar.  Gives  out  a  bituminous  odor  when 
hammered.     Powder  of  a  light-grey  color. 

Dried  at  212°,  it  lost  0.140  per  cent,  oim^oisture. 

COMPOSITION,  DRIED   AT  212°   F. 

Carbonate  of  lime - 86.380=54.084  lime. 

Carbonate  of  magnesia - _  .642 

Alumina,  and'Oxides  of  iron  and  manganese - 1.960 

Phosphoric  acid .002 

Sulphuric  acid . —  .887 

Potash  .- — \  n^j^  estimated. 

Soda— - - ) 

Silex  and  insoluble  silicates * 8.680 

Organic  matter  and  lou 1.649 

100.000 
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The  only  objection  to  the  use  of  this  limestone  as  a  flux  is  in  the  con- 
siderable proportion  of  sulphuric  acid  which  it  contains.  This,  however, 
is  not  likely  to  leave  the  limestone,  to  contaminate  the  iron  with  its  sul- 
phur, when  an  excess  of  lime  is  present. 

No.  1109 — ^PiG  Iron.     Labeled  "  Grey  Iron,     Foundry  Iron^  {cold 

blasty)  Mammoth  Furnace^  4rc.'^ 

A  moderately  fine-grained  dark-grey  iron.  Small  fragments  extend 
a  little  under  the  hammer ;  but  soon  bre^ik  to  pieces.  Yields  to  the 
file. 

No.  1110 — ^PiG  Iron.     Labeled  ^'Lively  Grey  Iron.     {Sharp  Iron.) 

Cold  blast,  Mammoth  Furnace,  4*c." 

Finer-grained ;  lighter  colored,  and  less  tough  than  the  preceding. 
Yields  to  the  file. 

No.  1111 — ^PiG.  Iron.     Labeled  "  White  Iron^  {cold  blast,)  Mammoth 

Furnace,  ^c;  very  little  made.^^ 

Hard,  white:  small  fiagments  breaking  under  the  hammer  with 
scarcely  any  flattening.  Homogeneous  on  the  fractured  surface ;  with 
the  appearance  of  confiised  radiated  bladed  crystallization  fi:om  the 
lower  portion  of  the  pig  to  the  upper  surface.  Too  hard  to  be  filed. 
Dissolves  in  acids,  and  by  means  of  iodine,  with  great  difficulty. 

coMFosmoN  or  thi:se  three  samples  op  fig  iron. 


Iron -. 

Graphite 

Combined  carbon 

Manganese 

Silicon 

Slag 

Aluminum .. 

Calcium 

Mt^nesium 

Pot;i>sium 

Sodium ._.. 

Phofiphorus 

Sulphur 

Total 

Total  carbon 

Specific  grftYitj.., 


No.  1109. 

No.  1110. 

No.  1111. 

Grey  iron. 

Lively  grey 
iron. 

White  iron. 

93.086 

92.464 

93.251 

2.660 

2.800 

none. 

1.140 

1.500 

4.500 

.421 

.233 

.276 

1.661 

1.104 

.094 

.384 

.384 

.484 

.255 

.201 

.095 

a  tr  ce. 

trace. 

trace. 

.tira 

.1^9 

.228 

.0C4 

.080 

.134 

.070 

.145 

.135 

.7HI 

1.665 

1.346 

.080 

.080 

.080 

100.904 

100.245 

100.623 

3.800 

4.300 

4.500 

6.8529 

7.0376 

7.4097 

I 
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No.  1112 — ^Irok  Furnace  Slag.    Labded^Slag  from  the  Grey  Iron, 

Mammoth  Furnace,  4*c." 

A  pretty  fusible  slag;  varying  from  dark,  smoky  blue,  without 
vesicles,  to  greyish-green,  filled  with  small  air-bubbles. 

No.  1113 — Iron  Furnace  Slag.    Labeled  ^ Sky  from  the  Lively  Grey 

Iron,  Mammoth  Furnace,  4*c." 

Varying,  from  compact,  dark,  smoky-blue  and  bottte-green,  to  vesicur 
lar,  of  light  greenish-blue  and  olive-grey  colors.  Moderately  fiisible 
before  the  blow-pipe;  the  bluish  into  a  light  bottle-green  glass,  and  the 
olive-grey  into  a  white  vesicular  globule. 

No.  1114 — Iron  Furnace  Slag.    Labded  ^ Slag  from  the  White  Iron, 

Mammoth  Furnace,  ^c." 

A  grey-green,  opake,  vesicular  slag;  involving  unbumt  charcoal  and 
metalic  iron.     Moderately  fusible. 

COMPOSITTOir  OP    THI8B  TBKB  BLAGS. 


Silica 

Alomina . 

Lime ^. 

Magnesia 

Protoxide  of  iron - 

Protoxide  of  manganese. 

Phosphoric  acid 

Sulphuric  acid. 

Potash- 

Soda 

Loss 


Total. 


Proportion  of  the  oxygen  in  thej 
bases  to  the  oxygen  in  the^ 
silica. 


As 


No.  1112. 

Slag  from  the 

grey  iron. 


64.880 

3.980 

22.772 

1.358 

3.258 

.446 

not  estimated. 

.2»9 

1.854 

.375 

.788 


100.000 


10.108:33.687 

or 

1:3.332 


No.  1113. 

Slag  from  the 

lively  grey  iron. 


65.080 

8.040 

20.190 

.877 

4.158 

.541 

.290 

l.S9d 

.365 


100.939 


11.217:33.791 

or 

1:3.012 


No.  1114. 

Slae  from  th0 

white  iron. 


60.280 

5.H)0 

13.28S 

.948 
16.525 

.651 

.324 

1.676 

.397 

.111 


100.000 


11.065:31.299 
or 
1:2.828 


The  composition  of  these  slags  approaches  to  that  of  a  tri'Silicaie  ;  that 
is,  the  oxygen  in  the  bases,  lime,  magnesia,  alumina,  &c.,  &c.,  is  only  about 
one  third  of  that  contained  in  the  silica.  The  iron  would  be  purer  if 
enough  lime  and  some  pure  aluminous  material  were  added  to  make  the 
slag  a  bi'SiUcate,  A  great  deficiency  of  lime  is  to  be  observed  in  the 
slag  from  the  white  iron;  which  caused  the  production  of  that  kind  of 
metal,  tt  well  as  tke  loss  of  more  than  nzteen  per  cent  of  j^rotoxidd  of 
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iron  in  the  cinder.    With  the  use  of  more  lime  there  would  be  less  loss 
of  iron  in  the  slag. 

Oek,  Pig  Ikon,  Slag,  &c.,  from  Kbllt  &  Co.'b   Ikon  Works,  (Suwannb  FuKitACK,)  Lton 
coQNTT,  Kt.    Obtainko  bt  Mk.  John  Baktlktt. 

No.  1115 — ^LiMONiTB.  Labeled  ^^Iron  Ore  from  Iron  Mountain  Banky 
three  miles  west  of  thefumacej  Kdly  ^  Coh  Iron  Works j  {^Suwannee 
Furnace^  Lyon  county^  Ky.^^ 

A  dense,  very  dark-brown  limonite ;  not  adhering  to  the  tongue.  A 
portion  presenting  shining  mamillary  concretions^  with  a  brilliant  semi- 
crystalline  fracture.    Powder  dark,  dull  Spanish-brown  color. 

Dried  at  212°,  it  lost  0.90  per  cent,  oi  moisture. 

coMPOBinoir,  dkiko  at  212®  f. 

Oxide  of  iron 85.637»59.973  per  cent,  of  iron. 

Alamina .580 

Lime a  trace. 

Magnena - .690 

Brown  oxide  of  manganeBe . 1.280 

Phosphoric  acid  — - . 1.143 

Sulpharic  acid — - , .306 

Potash - .463 

Soda .195 

Silez  and  insoluble  silicates . • 4.480 

Combined  water - * 5.900 

100.674 

This  ore  contains  a  little  protoxide  of  iron. 

No.  1116 — Lmestonb.     Labded  ^Limestone  from  Baker  Spring 

quarry y  two  miles  from  the  furnace^  used  as  a  flux  at  Suwannee 

Furnace^  {Kelly  ^  Co's^)  Lyon  county^  Ky^ 

A  dark,  umber-grey  limestone;  showing  on  the  fractured  sur&ce 
shining  crystalline  facets  of  calc.  spar.  Gives  a  bituminous  odor  when 
hammered.    Powder  of  a  light-grey  color. 

Dried  at  212°  F.,  it  lost  0.200  per  cent,  oi  moisture. 

COMPOeiTlON,  DKIBD  AT  313^   F. 

Carbonate  of  lime 73.580sa41.39  per  cent,  of  lime. 

Carbonate  of  marneaia 17.485 

Alumina,  and  oxiaea  of  iron  and  manganese 8 .240 

Phosphoric  acid. —  .079 

Sulphuric  acid . . >55d 

sr".::::::;:::::::::::::::::::::"::::::::::!-"'-^--***- 

Silex  and  insoluble  silicates .-..         4.880 

Loss I.I18 

100.000 

27 
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No.  1117 — Sandstone.    ^TJsedfor  Hearth-stone^  at  Suwannee  Furnace^ 

brought  from  CaseyviUey  Union  county j  Ky.^^ 

A  friable^  light-grey  sandstone.  Some  yellowish  ferruginous  bands  in 
parts.  Under  the  lens,  it  appears  made  up  of  small  clear  rounded 
quartz  grains,  with  no  cement.  Some  few  small  black  specks,  and  minute 
scales  of  mica  in  it,  and  some  of  the  grains  are  discolored  with  oxide  of 
iron. 

OOMPOBITIOIf »  DRIED  AT  212^  F. 

Sand  and  ioBolable  silicates 98.080 

Alamlna,  and  oxides  of  iron  and  manganese , —  .440 

Lime - - - —  a  trace. 

Magnesia -. *-  .466 

Phosphoric  acid a  trace. 

Sulphuric  acid ...... ...... . ..... ....  .066 

Potash .328 

Soda -. 2&5 

Water,  expelled  at  a  red  heat ... .  .600 

100.235 

Quite  a  refractory  sandstone;  well  suited  for  hearth-stones. 

No.  1118 — ^Iron  Furnace  Slag.    Lahded^Slag  from  Suwannee  Fur- 
nace^ Lyon  county^  Ky^ 

Varying  from  bottle-green  and  bluish,  deme  slag,  to  vesicular^  light 
greenish-grey.  Quite  fusible  before  the  blow-pipe,  into  a  light  bottle- 
green  glass. 

ooMPomTiON : 

Silica 61.180  Containing  oxjgen  31 .766 

Alumina. 5.380 2.516 

Lime 23.333 6.635 

Magnesia 1.071 428 

Protoxide  of  iron 4.410 ,  .978 

Protoxide  of  manganese ... .. .818  • . ..,.  .206 

Phosphoric  acid  not  estimated,  (some  present.) 

Salpharic  acid ........ ......  .969 

Potash 1.661 281 

Soda 176 045 

Loss 1.703  11.088 


100.000 

The  oxygen  in  the  bases  is  to  that  in  the  silica,  as .    11.088  is  to  31 .766 

or  as - Lis  to   2.866 

This  slag  is  very  nearly  a  tri-silicate.  By  the  use  of  more  lime  to 
bring  it  to  the  condition  of  bi-silicate^  the  quality  of  the  iron  would 
doubtless  be  improved. 

No.  1119 — ^Pio  Iron.    Labeled  ^Very  Grey  Iron^  Suwannee  Furnace^ 

Kelly  4*  Co.y  Lyon  county,  Ky^ 

A  very  fine-grained  grey  iron.  Small  fragments  flatten  a  little 
under  the  hammer,  but  soon  break  to  pieces.    Yields  to  the  file. 
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No.  1120— Pia  Iron.     Lahded  ''Pig  IroUy  {firey^  No.  2,)  from 

Suwannee  Furnace^  4*c." 

Finer  grained  than  the  preceding,  (very  fine  grained,)  and  a  little 
darker  colored.  Appears  to  be  a  little  harder  and  tougher  than  that 
Yields  to  the  file 

No.  1121 — ^Pia  Iron.    Lahded  '^WMte  Iron,  {No.  iy)from  Suwannee 
Furnace,  ^c.    Refined  in  the  Hearth  of  the  Furrux/cer 
Very  hard,  brittle,  white  iron;  presenting  a  confused  bladed  crystal- 
line appearance  on  the  firactured  surface.    About  the  color  of  impure 
nickel. 

This  was  refined  by  KeUy^s  method,  in  which  Bessemer's  process  for 
the  purification  of  iron  seems  to  have  been  measurably  anticipated,  viz : 
by  dipping  the  tuyere  into  the  melted  metal  in  the  hearth  of  the  furnace 
and  forcing  the  cold  blast  through  it 

COMrOSITION  OP  THBBK  THREE   BA1IPLE8  OF  PIG  IRON. 


Iron -— 

Graphite-. 

Combined  carbon. 
Manganese  ...... 

Silicon 

Slag 

Aluminum 

Calcium 

Magnesium 

Potnssium ... 

Sodium 

Phosphorus 

Sulphur 

Loss 


Total 

Total  carbon... 
Specific  gravity. 


No.  1119. 

Very  grey 

iron. 


92.414 

2.644 

2.456 

.201 

1.950 

.384 

.224 

a  trace. 

.258 

.096 

.102 

.192 

.100 


101.021 


5.100 


6.9892 


No.  1120. 
Grey  Iron 
^No.  9. 


92.560 

2.824 

1.876 

.273 

.863 

.484 

.131 

trace. 

.419 

.086 

.014 

,  .321 

.149 


100.000 


4.700 


6.9238 


No.  1121. 

White  iron 

(refined.) 


94.338 

.984* 

3.000 

.129 

.375 

none. 

.095 

trace. 

.325 

.102 

.057 

.387 

.152 

.056 


100.000 


3.984- 


7.6075 


MADISON  COUNTY. 

No.  1122 — ^Clay.    Lahded  '^  Potters^   Clay,  near   Waco,  used  for 

making  Stone-ware,  Madison  county,  Ky^ 

Of  a  yellowish-grey  color.    Portions  colored  dark  yellowish  with 
oxide  of  iron.     Does  not  darken  much  in  color  on  burning.    Before 

*  Although  stated  as  grapkiUt  this  was  a  brownish  carbonaceoiis  material. 
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the  blow-pipe  it  fuses  on  the  edges.    Dried  at  212°  F.,  it  lost  2.86  per 
cent,  of  moisture. 

OOMPOSmON,  DRIED  AT  312®   F. 

Silica - -  62.580 

Alumina 21.980 

Oxide  of  iron 4.780 

Lime ................ -_...—. .  —  .-.._. ..... - - - .- .—  a  trace. 

Magnesia . . 1.276 

Brown  oxide  of  manganese a  trace. 

Phosphoric  acid . do(  estimated. 

Sulphuric  acid .234 

Potash 2.607 

Soda .—  .500 

Water  expelled  at  a  red  heat . . — — 6.140 

100.097 

Its  considerable  proportion  of  oxide  of  iron  communicates  its  peculiar 
color  to  the  ware  made  from  this  clay. 

No.  1123 — ^LiMESTONB.     Labeled  ^^Magnesian  Limestone  ;  a  good  huildr 

ing  stone;  from  Mr.  CovingtorCs  farm^  ai  EUistony  Madison  county ^ 

Ky,j  {where  the  red-hud  soil  was  collectedJ*^) 

A  dull,  dark,  buflf-grey,  fine-granular  rock.  Powder  light  grey-buflF 
color.    Specific  gravity  2.6912.  •  • 

Dried  at  212°  R,  it  lost  0.20  per  cent,  of  moisture. 

COMPOSITION,  DRIID  AT  212**   F. 

Carbonate  of  lime ^  49.320 

Carbonate  of  magnesia . 30.729 

Ali.mina,  and  oxides  of  iron  and  manganese - 2.960 

Phosphoric  acid . . . .271 

Sulphuric  acid .. . .509 

Potash .374 

Soda 058 

Silex  and  insoluble  silicates 14.180 

Loss 1.599 

100.000 

This  deserves  trial  as  a  hydraulic  limestone ;  although  the  proportion 
of  silex  which  it  contains  is  not  as  great  as  is  found  in  the  best  water 
lime  firom  the  Falls  of  the  Ohio. 

No.  1124 — Shale.    Labeled  ''Black  ShalCy  on  the  fids  of  Madison 
county y  Ky.y  where  the  soil  was  collected  on  the  slack  lands'' 
Shale  of  a  dull  dark  color,  nearly  black;  faregularly  laminated.    Does 
not  adhere  to  the  tongue.     Easily  broken.    Powder  of  a  dark  mouse- 
color. 
Dried  at  212°  F.,  it  lost  0.90  per  cent,  of  moisture. 
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OOMPOSmOlf,  DftlKD  AT  212^  w. 

Stud  and  insoluble  silicates •  63.120 

Alumina,  and  oxides  of  iron  and  manganese . . .  8.560 

Carbonate  of  lime 11.180 

Magnesia , 2.034 

Phosphoric  acid . .143 

Sulphuric  acid 1.653=0.673  snlphiir. 

Potash 1.363 

Soda - 

Bitiiminoua  matter  and  water ^ 12.000 

100.053 

No.  1125 — Soil.  Labeled  ^Virgin  Soil  derived  from  the  Black  Devo- 
nian Slate;  taken  from  the  level  tract  of  land  about  half  way  between 
Ulliston  and  Richmond^  Madison  county y  KyP 

Dried  soil  of  a  light  chocolate  grey  color.  Sifted  out  of  it  aboat  one 
third  of  its  weight  of  iron  gravel,  or  small  ferruginous  concretions  and 
fragments  of  soft  ferruginous  sandstone.     (See  next  number.) 

One  thousand  grains  of  the  air-dried  soil,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  more  than  a  grain  and  a  half 
of  brownish  extract,  dried  a<  212°  F.,  which  had  the  following 

OOMPOSITIGN,  VIZ  : 

Organic  and  volatile  matters.. 0.617 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates .080 

Carbonate  of  lime .497 

Magnesia - --  .133 

Sulphuric  acid - —  .018 

Potash - .075 

Soda not  estimated. 

Silica 245 

Loss - 068 

Extract,  dried  at  212<»  f 1.733  grains. 

The  air-dried  soil  lost  2.450  per  cent  of  moisture  at  400^  F.,  and 
has  the  following 

COMFOSITION  : 

Organic  and  volatile  matters. ^ 6.125 

Alumina 2.215 

Oxide  of  iron ..— . .--.. ..— 11.015 

Carbonate  of  lime - . .095 

Magnesia ,- . —  .385 

Brown  oxide  of  manganese .« not  estimated. 

Phosphoric  acid .271 

Sulphuric  acid . •— .- not  estimated. 

Potash - - .121 

Soda - .039 

Sand  and  insoluble  silicates —        79.270 

Loss 464 

100.000 

This  soil  contains  a  large  proportion  of  oxide  of  iron;  but  is  not 
remarkably  rich.  The  iron  graiod  contained  in  it  gave  the  following 
results,  on  analysis^  viz : 
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coMrotinoiT; 

Alumina,  and  oxides  of  iron  and  maaganese^. ....^....•.«..^.. ..  53.240 

Carbonate  of  lime * .080 

Magnesia . ......... . — .. .... ... .400 

Phosphoric  acid - .— .-.-...•.-. ^..*. ..—  ......  .263 

Sulphuric  acid . ......  .025 

Poush .066 

Soda 034 

Sand  and  insoluble  silicates - ...* 36.300 

Water,  Ac,  expelled  at  a  red  heat 8.600 

Loss 1.013 


100.000 


No.  1126 — Mineral  Water.    Labeled  ^'Mineral  Water,  sent  htf  JameB 
jET.  Spilman,  from  a  bored  well  eighteen  feet  deq> ;  used  for  the 
steain-engine  for  ten  years  ;  does  not  fur  the  boiler.    Paint  Licky 
about  twelve  miles  from  Richmond,  Madison  county,  KyT 
One  thousand  parts  of  the  water  was  found  to  contain  the  following 

materials,  besides  fi.ee  carbonic  acid,  viz : 


COMPOSITION. 

Carbonate  of  lime - - 0.030' 

Carbonate  of  magnesia . ....... ....  .004 

Carbonate  of  iron . .  a  trace. 

Phosphate  of  lime . a  trace.  ^ 

Chloride  of  sodium .456 

Carbonate  of  soda  - 279 

Sulphate  of  lime .034 

Sulphate  of  magnesia .015 

Sulphate  of  soda , —  .030 

Sulphate  of  potash .074 

Silica 044 


Held  in  solution  by  the 
free  carbonic  acid. 


0.966 

or  less  than  one  tenth  of  one  per  cent,  of  saline  matters. 

The  small  amount  of  saline  matter  contained  in  this  water,  and  the 
presence  of  a  considerable  proportion  of  carbonate  of  soda,  account  for 
the  &ct  that  it  forms  no  crusts  in  the  steam-boiler. 

No.  1127 — Soil.     Labeled  ^  Virgin,  Red-bud  Soil,  back  of  EUiston, 
Madison  coutUy,  Ky.    {New  land;  produces  forty  bushels  of  wheat 
to  the  acre'^) 
The  dried  soil*  is  of  a  dark-umber  color.    Some  firagments  of  shale 

were  silted  out  of  it  with  the  coarse  seive. 

No.  112  8 — Soil.  Labeled  '^Red-bud  Soil,  from  an  oldfidd  forty  years 
in  cultivation ;  now  in  ocUs.  Back  of  Elliston,  on  the  slopes  below 
the  junction  of  the  Black  Devonian  Shale  and  the  Magnesian  Lime- 
stone, Madison  county,  Ky^ 

The  dried  soil  is  of  an  umber  color,  slightly  lighter  than  the  preced- 
ing.   Some  shot  iron  ore  was  removed  from  it  by  the  ooarae  seive. 
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No.  1129 — Soil.    Labded  "  Sui-soilfram  the  same  old  field.    Back  of 

EUistoUy  Madison  county^  -ffy." 

The  dried  soil  is  of  an  amber  color,  slightly  lighter  than  the  preced- 
ing. 

One  thoasand  grains  of  each  of  these  soils,  tboronghly  air-dried,  were 
digested  severally  for  a  month  in  water  charged  with  carbonic  acid  gas, 
to  which  they  gave  up  soluble  extract  in  the  quantities  and  of  the  com- 
position  stated  below,  viz : 


Organic  and  volatile  matters- ._ 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphate 

Carbonate  of  lime 

Magnesia .— -« . 

Sulphuric  acid....' . 

Potash 

Soda 

Silica 

Loss - - 


Soluble  extract,  dried  at  212<^  F.,  (grains). 


No.  1127.  '  No.  1128. 


Virgin  soil. 


9.550 


Old  field 
soil. 


2.693 

0.550 

.581 

.147 

4.287 

1.903 

.838 

.405 

.050 

.028 

.208 

.033 

.090 

.037 

.516 

.367 

.287 

.130 

3.600 


No.  1129. 
Sub-soil. 


0.560 
.lb7 

1.974 
.420 
.039 
.035 
.050 
.367 
.131 


3.743 


Dried  at  400^  R,  the  composition  of  these  soils  was  found  to  be  as 
follows  : 


Organic  and  rolatile  matters. 

Alumina . . 

Oxide  of  iron 

Carbonate  of  lime  

Magnesia 

Brown  oxide  of  manganese  .. 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  nlicates.. 
Loss 


Total - 

Moisture,  expelled  at  400^  F.,  (per  cent.) 


No.  1127. 

No.  1128. 

No.  1129. 

Virgin  soil. 

Old  field 
soil. 

Sub-soil. 

15.450 

8.508 

7.584 

3.565 

6.240 

5.900 

5.560 

6.835 

6.360 

1.295 

.470 

.770 

.750 

1.041 

.960 

.270 

.245 

.320 

.252 

.214 

.199 

.121) 

.059 

.085 

.7.'V3 

.796 

.705 

.123 

.097 

.231 

71.045 

75.620 

76.745 

.817 

.135 

100.000 

100.125 

100.000 

6.150 

4.035 

4.535 

These  very  rich  soQs  are  remarkable  for  the  large  proportions  of 
organic  matters,  lime^,  potash,  phosphoric  and  sulphuric  acids,  which 
ihey  contain,  as  well  as  for  the  large  amount  of  soluble  silica  which 
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ibey  give  up  to  the  carbonated  water.  It  will  be  seen  that  the  soil 
of  the  old  field  shows  the  usual  signs  of  deterioration,  except  in  the 
relative  proportion  of  its  potash,  whilst  it  approximates  somewhat  to 
the  nature  of  the  sub-soil;  probably  through  the  influence  of  the  plow. 
This  resemblance  may  be  more  particularly  noticed  in  the  amount  and 
composition  of  the  soluble  extract  withdrawn  by  the  water  charged  with 
carbonic  acid;  which  will  be  seen  to  be  much  less  in  proportion,  from 
the  soil  of  the  old  field  and  from  the  sub-soil,  than  from  the  yurgin  soil; 
which  latter  gives  up  a  remarkably  large  quantity.  These  soils,  if  well 
drained,  ought  to  be  very  productive  and  durable.  Doubtless,  much  of 
the  organic  matter  contained  in  them,  which  gives  them  their  dark  color, 
as  well  as  the  large  proportion  of  potash,  were  derived  from  the  black 
slate  from  which  they  originata 

MASON  COUNTY. 

No.  1130— Marl.  Labeled  ^^ Earthy  portiorij  between  the  D.  Lynx  beds 
of  the  upper  blue  limestone,  edge  of  Mason  and  Flemng  counties, 
Kyr 

A  fine-grained,  dark-greenish-grey  rock.    Not  adhering  to  the  tongue. 
Dried  at  212°  F.,  it  lost  0.40  per  cent,  of  moisture. 

COMPOSITION,  DRIKD  AT  312^    F. 

Sand  and  inBoluble  silicatea - « 78.180 

Alumina,  and  oxides  of  iron  and  manganese. 8.020 

Carbonate  of  lime - 7.380 

Magnesia 3.105 

Phosphoric  acid - 1.040 

Sulphuric  acid — — .592 

Potash - .722 

Soda .170 

Wat«r  and  loss. .791 

100.000 

Mght  be  used  with  advantage  on  exhausted  land. 

No.  1131 — ^Limestone.    Labeled  ^Oxidated part,  near  the  surface  of  the 
D.  Lynx  beds  of  the  blue  limestone,  edge  of  Mason  and  Fleming 
counties,  Ky^ 
Ahnost  made  up  of  fossil  Ddthyris  Lynx  and  branching  Chaetetes. 

No.  1132 — ^Limestone.    Labeled  ^Limestone  from  the  Mason  county 
tobacco  land,  where  the  soil  was  collected  for  analysis.^^ 
A  dark,  bluish-grey  limestone ;  with  buff-grey  and  brownish  oxidated 

portions;  containing  shells  of  Delthyris  Lynx  and  Chaetetes.    Lower 

Silurian. 


CHE&nCAL  REPORT   OF  GEOLOGICAL  SURVET. 


217 


No.  1133 — ^Limestone.  Labeled  ^Ddthyris  Lynx  beds  of  the  upper 
part  of  the  blue  limestone;  {Lower  Silurian;)  near  i/ie  edge  of  Mar 
son  and  Fleming  county y  Ky.;  which  give  character  to  the  soil  of  the 
southern  part  of  Mason  and  the  northern  part  of  Fleming  counties^ 
where  soils  were  collected  for  analysis^ 

A  dark,  olive-grey  rock,  full  of  sheUs  of  Delthyris  Lynx  and  frag- 
ments of  Chaetetes.    Appears  to  be  pjaitiferoas. 

The  composition  of  these  three  limestones  is  as  follows,  dried  at 
212°  R: 


Carbonate  of  lime . 

Carbonate  of  mai^iesia 

Alumina  and  oxides  of  iron  and  manganese  . 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

Silex  and  insolnble  silicates..! 

Loss , — 


Total  - 

Moistore,  lost  at  212^  F.,  per  cent.. 


No.  1131. 
D.  Lynx 
limestone. 


75.440 

4.783 

3.751 

.409 

.474 

.540 

.292 

14.440 


100.129 


0.400 


No.  1132. 
Tobac.land 
limestone. 


87.980 

1.721 

2.200 

.348 

.372 

.289 

.047 

6.380 

.663 


100.000 


0.200 


No.  1133. 
D.  Lynx 
limestone. 


77.360 

2.307 

3.910 

.310 

•2.433 

.434 

.068 

13.980 

.666 


101.458 


0.300 


These  limestones  are  more  rich  than  usual  in  the  mineral  elements 
conducive  to  v^table  growth. 

No.  1134 — Soil.    Labeled  ''Mason  County  Virgin  Tobacco  Soil;  from 
the  hiU'Side  near  Dover  ;  about  one  hundred  and  fifty  feet  above  the 
Ohio  river,  in  the  midst  of  the  Blue  Limestone.     {Lower  Silurian.) 
Growihj  sugar  tree,  walnut,  black  and  white  ash,  buckeye,  4*c." 
Dried  soil  of  a  dirty-buff  or  light-umber  color. 

No.  1135— Soil.  Labeled  '^Soil  six  or  seven  years  in  cultivation: 
fourth  year  in  tobacco  it  failed:  is  exhausted  of  some  ingredient 
essential  to  tobacco,  but  produces  fine  wheat.  Had  a  top-dressing  of 
nitre  two  years  ago.  Langhome  TabVs  land,  near  foot  of  hUl-side 
near  Dover,  Mason  county,  Ky.  What  has  it  lost  ?" 
Color  a  shade  lighter  than  that  of  the  precediog. 

•  E^ual  to  0.975  per  cent,  of  atdphur,  in  which  form  it  mostly  exists  in  this  limestone,  conh 
bined  with  Iron,  as  sulphuret  of  iron,  or  iron  pyrites  ;  and  hence  the  apparent  excess  in  th« 
sum  of  the  analysis. 

28 
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No.  1136 — Soil.    Zaheled  ^Sub-soil  from  the  same  fields  on  Langhome 
TahVs  landy  near  Dover^  Mason  county,  Ky^'* 
Color  of  the  dried  soil  lighter  than  that  of  the  preceding. 
One  thousand  grains  of  each  of  these  soils,  thoroughly  air-dried,  were 

digested  severally  for  a  month  in  water  charged  with  carbonic  acid  gas; 

to  which  they  gave  up  soluble  matters  in  quantity  and  composition  as 

represented  in  the  following  table,  viz : 


No.  1134. 
Virgin  soil. 

No.  1135. 

Exhausted 
soil. 

No.  1136. 
Sub-soil. 

OrgRnio  and  TolatHo  matters — . ....^... ..«_ 

1.416 
.130 

2.163 
.294 
.074 
J06 
.026 
.314 
.047 

1.030 
.230 

1.930 
.242 
.077 
.077 
.013 
.147 

0.750 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 
Carbonate  of  lime   ............•.....•_.............. 

.147 
1.780 

Maonesia  _     --     «   .............................   -« 

.123 

Sulphuric  acid • - . 

Potash , - 

Bodft   . 

.045 

.081 
trace. 

Silex  and  insoluble  ailicates               ^ 

.146 

Loss 

.265 

Soluble  extract,  dried  at  912**  F.,  (grains) 

4.570 

3.746 

3.337 

Dried  at  400°  R,  the  composition  of  these  soils  is  as  follows : 


Organic  and  rolatile  matters. 

Alumina . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese 

Phosphoric  acid 

Sulphuric  acid — 

Potash 

Soda 

Band  and  insoluble  silicates.. 
Loss -. 


Total 

Moisture,  lost  at  400<»  F.,  (per  cent.). 


No.  1134. 
Virgin  soil. 


8.462 

4.745 

6.240 

.836 

.798 

.146 

.231 

.084 

.558 

.160 

7^.100 


100.360 


4.175 


No.  1135. 

Exhausted 
soil. 


6.445 
3.730 

•4.465 
.476 
.807 
.221 
.212 
.042 
.418 
.023 

83  330 


100.169 


3.265 


No.  1136. 
Sub-soil. 


5.931 

4.395 

4.090 

.497 

.618 

.196 

.245 

.059 

.475 

.079 

83.130 


100.000 


3.050 


Under  the  head  of  Bracken  county  the  analyses  of  other  tobacco  soils 
may  be  seen,  and  there,  as  well  as  in  the  appendix,  may  be  found 
remarks  on  the  cultivation  of  this  plant,  and  its  influence  on  the  soi!, 
&c.,  &c. 
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This  soil  does  not  yield  as  much  soluble  mattery  to  water  contain* 
ing  carbonic  acid,  as  the  virgin  soil  from  Bracken  county,  and  probably 
failed  to  produce  tobacco  profitably,  after  a  few  years,  not  because  it  was 
really  exhausted,  but  because  it  did  not  yield  its  nourishment  fast  enough 
for  the  rapid  growth  of  that  very  exacting  plant  The  soil  which  is 
said  to  be  exhausted  is  yet  quite  rich  in  the  mineral  elements  of  plants, 
and  could  be  made  to  produce  tobacco  again,  by  setting  it  well  in  clover, 
and  then  plowing  it  in,  after  having  used  it  for  pasture  for  a  year  or  two. 
To  cut  the  clover  and  remove  the  hay  would  not  answer  as  good  a  pur- 
pose. It  might  be  still  further  improved  by  using  stable  manure  abund- 
antly on  the  land,  especially  with  lime  and  plaster  of  paris  and  wood 
ashes,  at  the  time  of  sowing  the  clover,  or  during  its  early  growth.  By 
these  means,  when,  after  plowing  in  the  clover,  all  the  vegetable  matter 
has  become  fully  decomposed,  a  large  amount  of  soluble  materials  of  the 
proper  kind  will  be  present  for  the  nourishment  of  the  tobacco  crop. 

MtADE  COUNTY. 

No.  1 1 37 — ^Hydraulic  Lbiestone.     Labeled  ^'Limestone  from  MiicheWs 
Spring,  Meade  counttfj  Kg.     Cliffy  about  300  feet  above  i/ie  Ohio 
river.''^     {Analgzedfor  Mr.  James  Anderson,  of  Louisville.) 
Rock  of  a  dull  dirty-buif-grey  color.    Adheres  to  the  tongue. 

No.  1138 — ^Hydraulic  Limestone?     {Sent  by  the  same  person  for  anair 
ysis;  {from  the  branch  at  the  foot  of  diff  near  Rock  Haven,  Meade 
county,  Kyr 
Rock  of  a  dull,  dark-grey  color;  not  adhering  to  the  tongue. 

COMPOSITION  OP  THUS  TWO  LIMESTONES,  DUED  AT  212^    F. 


No.  1137.    No.  1138, 


Cart>ODate  of  lime. - - 47.560  (a) 

Carbonate  of  ma^esia . 26.515  (cji 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates 

Sulphuric  acid * . 

Potash    - 

Soda 

Sand  and  insoluble  siiidates . . . 

Loss.. • 


28.360 (i) 
17.771 (rf) 


2.160 

2.  Geo 

1.332 

2.707 

.126 

.115 

.265 

.116 

19.680 

47.9r0 

2.362 

.271 

100.000 

100.000 

(a)  Equal  to  26.688  per  cent,  of  limt 
{h)  Ekjual  to  12.631  percent. of  magntaia. 
(c)  Equal  to  15.974  per  cent,  of  Ivm. 
(lO  £qnal  to   8.46€  per  cent,  of  fiuyufstc 


220 


CHBMICAL  BEPOBT  OF  GEOLOGICAL  SUBVBT. 


The  first  of  these,  No.  1137,  will,  very  probably,  make  good  hy- 
draulic  cement,  if  properly  calcined  and  managed.  The  second  may 
possibly  contain  too  much  siliceous  matter ;  but  is  worthy  of  careful 
trial. 

MERCER  COUNTY. 

No.  1139 — Soil.  Labeled  ^Virffin  Soily  from  woodland^  on  the  farm 
of  James  C.  McAfee^  on  the  east  side  of  Salt  riveryfour  miles  north 
of  Harrodsburffy  on  the  base  line.  Forest  growth^  stiffar-treey  black 
walnuty  oaky  black  ashy  cherry y  and  hickory.  Set  in  blu&yrass:  no 
under-growth.  Lower  Silurian  formaiion.^^ 
Dried  soil  of  a  light  chocolate  brown  color. 

No.  1140 — Soil.     Ldbded '' Sub-soil  of  the  preceding,'*^ 
Dried  sub-soil  of  a  dirty-buff  color. 

No.  1141 — Soil.     Labeled  ^Soil  from  an  old  field  cultivated  in  hemp 
for  eight  succeeding  yearSy  then  changed  to  corny  wheaty  rye,  com,  and 
now  in  barley:  the  rye  was  fed  down  tvith  hogs.    Farm  of  James  C. 
McAfeCy  Mercer  couniyy  Ky^     {As  above) 
Dried  soil  of  a  light  grey-brown  color,  lighter  than  ihat  of  the  virgin 

soil.    Some  shot  iron-ore  (smaU  rounded  ferruginous  concretions)  were 

sifted  out  of  it  with  the  coarse  seive. 

No.  1142 — Soil.    Ldbded  ^Sub-soil  of  the  preceding,  ^e^  4*c."   {These 

soils  were  collected  by  Mr.  S.  S.  Lyon.) 

Dried  sub-soil  of  a  dirty  buff  color.  Some  shot  iron  ore  was  sifted 
out  of  it;  not  as  much  as  from  the  preceding. 

One  thousand  grains  of  each  of  these  four  specimens  of  soil,  were 
digested  for  a  month  in  water  charged,  under  pressure,  with  carbonic  acid. 
The  soluble  materials  extracted  from  them  severally  may  be  tabulated  as 
follows,  viz : 


Organic  and  rolatile  matters-.. 

Alumina,  and  oxides  of  iron  and  manganese 

and  phoaphates . . 

Carbonate  of  lime 

Magnesia , 

Sulpharic  acid 

Potash 

Soda 

Silica ^ 

Loss 


Soluble  extract,  dried  at  212<>  F.,  (grains) . 


No.  1139. 
Virgin  soil. 


3.673 

.147 
2.697 
.100 
.032 
.069 
.011 
.081 


6.810 


No.  lUO. 
Sub-soil. 


0.333 

.063 
.230 
.090 
.022 
.012 
.011 
.043 


No.  1141. 
Old  soil. 


0.800 

.163 
1.197 
.094 
.033 
.090 
.046 
.131 
.096 


0.804 


2.650 


No.  1142. 
Sub-soil. 


0.385 


060 
263 
555 


061 
028 
147 


1.547 
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The  composition  of  tbese  four  soils,  diied  at  400°  F.,  was  found  to  be 
as  follows,  viz : 


Organic  androlatile  mattan 5.564 

Alumina.. - 5.090 

Oxide  of  iron 4.115 

C&rbooate  of  lime . . .495 

Magnesia .732 

Brown  oxide  of  manganese ... ...  .120 

Phospliori(f  acid i  .323 

Sulpboric  acid . .... ..._•., not  estim'd 

Potash- - .366 

.143 
83.295 


No.  1139. 
Virgin  soil. 


No.  1140. 
Sub-soil. 


Soda - 

Sand  and  insoluble  silicates  . 
Loss 


Total - 


Moisture,  lost  at  400'^  F.,  (per  cent). 


100.243 


4.300 


3.413 

6.715 

4.990 

.245 

.82» 

.120 

.243 

not  estim'd 

.420 

.019 

82.695 

.312 


100.000 


No.  11  1. 
Old  Mil. 


4.805 

4.595 

4.740 

.320 

.811 

.120 

.288 

.042 

.140 

.108 

83.625 

.406 


100. oeo 


4.000 


3.750 


No.  1149. 
Sub-soil. 


3.289 

5.840 

5.115 

.220 

.887 

.220 

.345 

not  esUm'd 

.290 

.035 

83.945 


100.186 


3.150 


The  effect  of  cultivatioQ  may  be  obseiTed  in  the  composition  of  the 
soil  of  the  old  fidd^  as  compared  with  that  of  the  virgin  soil,  in  the 
reduced  proportions  of  organic  and  volatile  matters^  carbonate  of  limCy 
phosphoric  add,potashy  and  sodoy  and  in  its  small  quantity  of  hygro* 
scopic  moisture.  The  sub-soil  seems  to  be  richer  than  the  surface  soil. 
No.  1143 — ^Limestone.     Ldbded  ^Limestone  from  the  farm  of  Jamea 

C.  McAfee,  Mercer  county,  ^c.     Comes  to  the  surface  about  three 

hundred  yards  from  where  the  samples  of  Virgin  Soil  and  Sub-soil 

were  collected.^^     {Procured  by  S.  S.  Lyon,  Esq.) 

A  compact,  light-grey,  fossiliferous  limestone ;  weathered  surfaces  of 
a  dirty-buff  color.     {Lower  Silurian.    Blue  Limestone.) 

ooMroemoih  dbud  at  913^  f. 

Gart>onate  of  lime 90.720 

Carbonate  of  D>a|^eeia. ..... 4.615 

Alumina,  and  oxidesof  iron  and  manganese . . 2.700 

Phosphoric  acid , . .146 

Sulphuric  add . ...... not  estimated 

Potash .- .—.-.——.«..••.—  ,328 

Soda 021 

Insoluble  silicates 1.880 

10^410 

No.  II44--S01L.    Labded  ^Virgin  Soil  from  the  farm  of  Mr.  Van- 
devere,  three  miles  west  of  Harrodsburg,  in  the  oak  region  of  fiercer  . 
county,  Kyr     {Collected  by  S.  S.  Lyon,  Esq.) 
Dried  soO  of  a  dirty-grey-buff  color. 
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No.  1145 — Soil.    Labeled  '^ Sub-soil  of  the  precedingy  4*c." 
Dried  sub-soil  more  buff  and  slightly  darker  than  the  preceding. 

No.  1146— Soil.    Labeled  ^Soilfrom  an  old  field;  farm  of  Mr.  Van- 
deverey  Mercer  county^  4*^,  ^c." 
Dried  soil  of  a  dirty-grey-buif  color. 

No.  1147— Soil.     Labeled  ""Sub-soil  of  ike  old  fiddy  ^c.,  ^c.'* 

Dried  soil  slightly  darker  and  more  buff  colored  than  the  preceding. 
Digested  for  a  month  in  water  charged  with  carbonic  acid,  these  soils 

gave  soluble  materials  as  represented  in  the  following  table,  viz: 


Organic  and  Tolatile  matters 

Alumina,  and  oxides  of  iron  and  manganese  and 

phosphates 

Carbonate  of  lime 

Magnesia  ...• *.. 

Sulphuric  acid 

Potash— 

Soda - 

Silica  — - — 

Loss ^— . 


Waterj  extract,  dried  at  312®  F.,  (grains)  .... 


No.  1144. 
Virgin  soil. 


1.G83 

.381 
1.0:)3 
.080 
.063 
.045 
.103 
.081 


3.788 


No.  1145. 

Sab-soil. 


0.960 

.147 
.940 
.089 
.023 
.053 
.133 
.098 
.009 


3.450 


No.  1146 
Old  soil. 

1.330 

.313 

.947 
.088 
.067 
.054 
.070 
.097 
.334 


3.090 


No.  1147. 
Sab-soil. 


0.333 

.140 
.480 
.055 
.044 
.039 
.376 
.114 
.196 


1.757 


The  composition  of  these  four  samples  of  soils,  dried  at  400®  F.,  was 
found,  by  analysis,  to  be  as  follows  : 


Organic  and  Tolatile  matters  . 

Alumina , . 

Oxide  of  iron 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. . 

Phosphoric  acid .... . 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates.. 
Loss  1... ....—. 


No.  1144. 
Virgin  soil. 


5.703 

3.015 

3.310 

.345 

.513 

.070 

.096 

.038 

.173 

.068 

86.570 

.311 


ToUL 


100.000 


Moisture,  lost  at  400°  F.,  (per  cent). 


3.600 


No.  1145. 
Sub-soil. 


6.707 

5.665 

4.100 

.430 

.553 

.340 

.096 

.016 

.183 

.015 

83.660 

.345 


100.000 


3.115 


No.  1146. 
Old  field. 


5.049 

3.340) 

3.710C 

.330 

.613 

.345 

.138 

.034 

.303 

.108 

86.145 

.316 


100.000 


3.450 


No.  1147. 
Sab-soil. 


6.747 

14.360 

.360 
.460 


.138 
.043 
.337 
.057 
77.570 


100.000 


5.535 
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For  some  reason,  unexplained*  the  soil  of  the  old  field  appears  to 
he  somewhat  richer  than  the  virgin  soiL  If  no  mistake  has  been  made 
in  the  collection  and  labeling  of  these  soils,  it  would  appear  that  there 
was  an  original  difference  in  these  soils;  that  which  has  been  cultivated 
having  been  the  richer. 

MONTGOMERY  COUNTY. 

No.  1148 — Soil.  Labeled  ^Soily  first  year  in  cuHivatiorij  {in  com,) 
from  the  farm  of  Mr.  R.  Apperson,  Mount  Sterling,  Montgomery 
county,  Ky.  On  the  Delthyris  Lynx  beds  of  the  Lower  Silurian  blue 
limestone.  Forest  growth,  black  walnut,  sugar  trecf  4*c  Excellent 
corn  land.  Produces  hemp,  but  not  well.^^ 
Dried  soil  of  a  light  yellowish-umber  color. 

No.  1149 — Soil.    Labeled  ^Same  Soil,  from  an  old  field,  thirty  to 
forty  years  in  cultivation.    Mr.  R.  AppersorCs  farm,  ML  Sterling, 
Montgomery  county,  Ky^ 
Dried  soil  slightly  darker  colored  than  the  preceding. 

No.  1150 — Soil.  Labeled  ^^Sub-^oil  from  Mr.  Apperson^s  farm; 
{garden  adjoining  the  old  field,)  Mt.  Sterling,  Montgomery  county,  Ky.^^ 
Dried  sub-soil  lighter  colored  and  more  yellowish  than  the  preceding. 

No.  1151 — Soil.     Labeled  ^Red  under-day  of  Montgomery  county, 

two  miles  south  of  Mt  Stetlingr 

Dried  clay  of  a  light  brick-red  color. 

(These  soils  were  collected  by  Dr.  D.  D.  Owen.) 

One  thousand  grains  of  each  of  these  four  soils,  thoroughly  air-dried, 
were  digested  severally  in  water  charged  with  carbonic  acid,  for  about  a 
month.  The  quantity  of  soluble  materials  extracted  is  tabulated  as  fol- 
lows: 


* 

No.  1148. 
Virgin  soil. 

No.  1149. 

Soil  of  old 

field. 

No.  1150. 

Sub-soil. 

No.  1151. 
Under-claj. 

Orfimnie  And  Tolatllfl  matters... 

1.733 

.381 
1.927 
.227 
.054 
.066 
.095 
.200 
.373 

0.666 

.131 
1.113 
.178 
.0.8 
.052 
.026 
.200 
.041 

0.333 

.081 
.580 
.106 
.046 
.029 
.032 
.200 

0.266 

Alomina,  and  oxides  of  iron  and 
nhosDhatea        .............. 

manganese  and 

.048 

Carbonate  of  lime ... .—.-.-.--- -. 

.263 

Macneaia    .        .  ..........._.....••..... 

.043 

SnlDhurio  acid  .....  _._  -..  .............. 

.022 

Potash...... -. ....... ... 

.022 

Soda 

Silica 

LoM ., 

.022 
.214 

,  (gndns) 

W«t«i7  extract,  dried  at  219<»  F. 

6.076 

2.435 

1.407 

0.8:19 
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The  eampositim  of  these  four  specimens  of  soil  from  MonigcMnery 
county,  was  found  by  analysis  to  be  as  follows,  viz : 


Organic  and  Tolatile  matters 

Alumina .. 

Oxide  of  iron . 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese ^. 

Phosphoric  acid . 

Sulphuric  acid . .. 

Potash -_ 

Soda 

Sand  and  insoluble  silicates 

Loss - 

ToUl- 

Moisture,  lost  at  400<*  F,  (per  cent.) 


No.  1148. 
Virgin  soil. 


6. 751 

4  690 

5.810 

.420 

.677 

.245 

.313 

.076 

.410 

.245 

80.095 


100.000 


3.725 


No.  1149. 
Old  field. 


6.172 

5.440 

4.710 

.420 

.583 

.190 

.345 

.067 

.331 

.133 

81 .470 

.209 


100.000 


3.600 


No.  1150. 
Sub-soil. 


4.171 

6.590 

6.235 

.220 

.634 

.295 

.257 

.041 

.372 

.139 

81.370 


100.324 


2.900 


No.  1151. 
Under-claj 


4.378 

7.400 

11.100 

.095 

.235 

.495 

.395 

.024 

.280 

.104 

72.670 

2.624 


100.000 


3.525 


These  are  very  good  soils ;  but  the  under-clay  does  not  prove  to  be 
as  rich  in  potash  as  it  usually  is  when  found  resting  on  the  blue  lime- 
stone. 

No.  1152 — Cabbonate  op  Iron.  ^Fram  James  Wells'  phccj  Mordr 
gomery  county^  Ky.  {CUnton  Group.'')  {Collected  by  Messrs. 
Dowrde  and  Lesquereux,) 

Exterior  of  the  irr^ular  nodule  coated  in  part  with  thin  layers  of 
dense  dark-brown  limonite;  under  which  is  a  softer  ochreous-brownish 
coating.  Interior  portion  is  dark  grey,  dense,  and  fine-grained  carbo- 
nate of  iron.    Portion  of  an  encrinital  stem  in  one  part 

O0MPOtITIOlC«  DUXD  AT  212°  F. 

SS^'^fl.Sn':!!-/.:::::-^::::::::::::::-::::"    V^  -35.254 p., c«t .r i«... 

Alumina- - - 2.160 

Carbonate  of  lime.— 6.950 

Carbonate  of  magnesia — *-  4.936  ^ 

Carbonate  of  manganese 1.626 

Phosphoric  acid . .630 

Sulphuric  acid , .647 

Potash 366 

Soda— 170 

Silex  and  insoluble  silicates 17.480 

Water  and  loss- 375 

100.000 

A  good  iron  ore. 
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No.  1153 — Coal.  Labeled  ^Bituminous  Cod:  three  miles  southeast 
of  Jos.  Wells\  fifteen  miles  east  of  ML  Sterling^  Montgomery  county^ 
Ky.  Thirty  feet  under  conglomerate.  Bed  about  twenty-two  inches 
thicV*     {Obtained  by  Messrs.  Downie  and  Lesquereux.) 

Coal  cleaving  in  thin  layers,  with  soft  fibrous  coal  between;  no 
appearance  of  p)aites;  but  the  weathered  surfaces  are  soiled  with 
ochreous  oxide  of  iron.  Over  the  spirit  lamp  it  swelled  up  and  agglu- 
tinated, leaving  a  spongy  coke.    Specific  gravity,  1.264. 

PROXIMATE  ANALT8IS. 

V^!^e;mbi%iblVm;;ter8:"::::::::::~         Jleol  Total  voUtllematte«...         41.30 

Fixed  casbon  (in  the  coke) 55.80J  ».  . .  ^_.  .  cq  70 

Salmon  colored  ashes  ..-.. 2.90$  ^«^^  ^^^ ^'^^ 

100.00  100.00 

The  percentage  of  sulphur  was  found  to  be  1.072. 
The  composition  of  the  o^^  is  as  follows : 

Silica .-_ _ 0.884 

Alumina,  and  oxides  of  iron  and  manganese 1.720 

Lime - - -— _—  .215 

Magnesia .200 

Phosphoric  acid . trace. 

Salphnric  acid .014 

Alkalies  ..— . — . traces 

3.033 


No.  1154 — Coal.  Labeled  ^ Coal  from  ^  Cabin  Bank^  {owned  by  Jos. 
WellSj)  on  the  head  waters  of  Hawkins'  branch  of  Slate  creek, 
{Station  800,  T.  line  Eastern  div.  of  Survey,)  Montgomery  county, 
Ky.  {Under  coarse  sandstone,  like  millstone  grit'')  Obtained  by 
Jos.  Lesley,  jr, 

A  pure,  deep  pitch-black,  shining  coal,  with  some  fibrous  coal  between 
the  layers.  Over  the  spirit  lamp  it  softened  and  agglutinated  somewhat, 
and  swelled  into  a  moderately  dense  coke.     Specific  gravity  1.270. 

PROXIMATE  ANAI^TSIS. 

y^^-;^^iii;-i^v:^\v:::"::::z    3i:wSTouiyoi.aiem.tte»„    4i.6o 
pSSSiy«^^"~.::::::::::::::::"-:     I'-oSJ  Moderately  d««  coke..  ^^ 

100.00  100.00 

The  percentage  of  sulphur  is  1.21. 
29 
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COMPOSITION  or   THE  ASH. 

Bilicft 0.884 

Alumina,  and  oxides  of  iron  and  manganese . 1.380 

Lime . trace. 

Magnesia— . .— — •  .23:1 

Salphuric  acid,  alkalies,  and  loss .. ... .. .. . ^ •  .503 

3.000 

This  coal  remarkably  reswibles  the  preceding  in  composition  and 
properties,  and  probably  is  from  the  same  bed. 

MORGAN  COUNTY. 

No.  1155 — Carbonate  of  Iron.    Labeled  ^'Carhonate  of  Iron  with  Sul- 
phur et  of  Zinc;  in  the  ahcde  at  the  hose  of  the  cod  measures  of 
Caney  creeky  Morgan  county^  Ky^ 

A  rounded  nodule.  Exterior,  reddish-brown ;  interior  portion  dark- 
brown  :  the  fissures  infiltrated  with  zinc  blende  and  a  whitish  powdery 
mineral.  Powder  of  a  light  yeUowish-brown  color.  A  mixed  portion, 
without  the  sulphuret  of  zinc,  taken  for  analysis. 

ooMrosrriON,  dried  at  212^  f. 

Carbonate  of  iron - 48.620)       ^^^  .-„                 «*!«>.. 

Oxide  of  iron 16.650J  =36.472  per  ceDt.  of  iron. 

Alumina 1.920 

Carbonate  of  lime 1.480 

Carbonate  of  magnesia.- 6.360 

Carbonate  of  manganese .722 

Phosphoric  acid - . ...  .505 

Sulpharic  acid • .517 

Potash .668 

Soda 000 

Silex  and  insoluble  silicates 17.580 

Water  and  loss 5.078 

100.000 

The  air-dried  powder  lost  1.1  per  cent  of  moisture  at  212°  F. 

The  proportion  of  sulphuret  of  zinc  being  variable  in  diiSerent  speci- 
mens, it  was  excluded  firom  the  analysis.  This  is  a  sufficiently  rich  ore 
of  iron. 

No.  1156 — Soil.    Labeled  ^Virgin  Soil  from  ih^  coal  measures  of 
Caney  creek  of  Licking  river,  Morgan  county,  Ky.    Forest  growthy 
white  oak,  beech,  sugar-tree,  and  black  walnut.''^ 
Dried  soil  of  a  light  yellowish  umber  color.    It  contsuns  some  minute 

scales  of  mica  and  fira^ents  of  soft  ferruginous  sandstone. 
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No.  1157 — Soil.    Labeled  ^Soil  from  an  old  fidd^  forty-two  years  in 

cultivation^  from  Judge  W.  Lykins'  farm^  headtoaiers  of  Caney  creek. 

Coal  measures.    Morgan  county ^  Ky^ 

Dried  soil  resembles  the  preceding.  Contains  some  fragments  of  fer- 
mginous  sandstona 

(lliese  soils  were  collected  by  Dr.  Owen.) 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  under  pressure,  gave  up  soluble  mate- 
rials as  represented  below,  viz  ; 


Organic  and  volatile  matters... ............ ...... 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime ........... . 

Magnesia  . ............. 

Sulphuric  acid . 

Potash. .- - 

Soda 

Silica 

Loss 


Soluble  extract,  dried  at  213^  F.,  (grains). 


No.  1156. 
Virgin  soil. 


1.150 
.237 

1.180 
.191 
.053 
.069 
.059 
.047 
.347 


3.333 


No.  1157. 
014  fieia. 


0.400 
.131 
.296 
.077 
.038 
.(^3 

trace. 
.047 
.161 


1.233 


The  composition  of  these  two  soils^  dried  at  400°  F.,  was  found  to  be 
as  follows,  viz : 


No.  1156. 
Virgin  soil. 


Organic  and  rolatUe  matters. 

Alumina . .. .. 

Oxide  of  iron.............. 

Carbonate  of  lime ... 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  acid 

Sulphuric  acid . 

Potash 

Soda -.- 

Sand  and  insoluble  silicates.. 


Total _ 

Moisture,  lost  at  400<>  F.»  (per  cent.). 


7.243 

3.590 

3.260 

.320 

.489 

.195 

.204 

.067 

.372 

trAce, 

84.360 


No.  1157. 

Soil  of  old 
field. 


4.881 

3.415 

2.710 

.145 

.385 

.070 

.193 

.050 

.232 

.018 

88.595 


100. inO  I      100.693 


2.325 


1.550 


The  usual  diminution  of  the  soluble  and  essential  ingredients  of  the 
soil  is  to  be  observed  in  the  analysis  o[  that  of  the  old  field  as  compared 
with  the  virgin  soil 
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No.  1158 — Carbonate  op  Iron;  from  a  layer  dgUem  inches  thick  on 
the  land  of  Silas  Bishop^  on  Red  Rivev^  six  miles  south  of  Hazle* 
ffreetij  Morgan  county^  Ky.     {Brought  by  C.  0.  Moxley^^ 
A  dense,  fine-grained  carbonate,  of  a  dark-grey  color,  sparkling  with 

minute  scales  of  mica.     Weathered  sur&ce  bBOwnish-red  and  yellow. 

COMPOSITION,  DUBD  AT  212^    F. 

Carbonate  of  iron - 55.382}  __qq  roi  ,»^«^*  Afs^n 

Oxide  of  iron 2.2341  =28.521  per  cent  of  iron 

Alumina .380 

Carbonate  of  lime 1.684 

Carbonate  of  magnesia 2.274 

Carbonate  of  manganese '   1.776 

Phosphoric  acid — . .335 

Sulphuric  acid .269 

Potash .232 

Soda - 177 

Silcs  ahd  insoluble  silicates 31.880 

Bituminous  mattersand  loss . 3.377 

100.000 

A  good  iron  ore,  rich  enough  to  be  profitably  smelted. 

No.  1159 — Native  Alum.    A  saline  ^orescence  labeled  ^*Alum?  from 
micaceous  grey-blue  shales  under  bituminous  coal.     Three  and  a  half 
miles  from  West  Liberty^  on  the  Hazlcgrem  road^  Morgan  county, 
Ky.'*'*     {Collected  by  Messrs.  Downie  and  Lesquereux.) 
A  whitish  saline  matter  of  an  acid  astringent  taste^  mixed  with  fi[»g- 

ments  of  shale.    Soluble  with  little  residue  in  water.    Was  found,  on 

testing,  to  be  principally  sulphate  of  alumina  with  small  quantities  of 

chloride,  oxide  of  iron,  &c. 

K  in  sufficient  quantity,  could  be  employed  in  the  manu&cture  of 

alum,  by  the  addition  of  potash  salt,  &c.,  &c. 

No.  1160 — Coal.  Labeled  ^Ooal^  from  a  bed  sixteen  inches  thick. 
Casby^s  bank,  a  quarter  of  a  mile  from  his  house^  on  the  Little  Sandy 
roady  and  on  the  Lick  Fork  of  Elk  branchy  Morgan  county  ^.") 
(Station  1741,  base  line.)     Obtained  by  Joseph  Lesley,  jr. 

A  pure  deep,  pitch-black  moderately  firm,  shining  coal;  little  or  no 
fibrous  coal  between  the  layers.  Thin  scales  of  bright  iron  pyrites  in 
some  of  the  joints.  Over  the  spirit  lamp  it  softened  a  little  and  left  a 
dense  coke.    Specific  gravity  1.253. 
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raOXIKATB  ANALYSIS. 

Moisture  _...-..-. 4.40J  ^^^      j^j  ^^ 

Volatile  combustible  matters .....^.  34.oiA 

Fixed  carbon  in  theooke 60.06)  p         ^        ^^ ^^ 

Buff-grey  ashes — — —  .74J          ' 

100,00  100.00 

The  percentage  of  sulpkur  was  found  to  be  0.672. 

No.  1161 — ^CoAL.  Labeled  ^Cod  from  an  opening  made  some  time 
since^  on  Big  Branch  of  Lick  Fork  of  Elk  branch  of  Licking  river, 
Morgan  country  Ky.  (Station  1690,  base  line.*')  Obtained  by  Jos. 
Lesley,  jr. 

A  shining  deep  pitch-black  coal :  cleaving  with  irregular  shining^sur- 
faoes :  not  much  fibrous  coal.  Over  the  spirit  lamp  it  softens  and  swells 
somewhat,  leaving  a  moderately  dense  coke.    Specific  gravity  1.250. 

PEOXIKATB    ANALYSIS. 

vot'{sr^mVu;«bT.-ii;ue«:::::;:::::    4?  ilej  Total  voi.tu.  n.atte« . —    44.60 
Slht^-bull^ihi^L-:::::::::::  _^  Mod«fiyd««.eok*......  ^m^ 

100.0^  100.00 

The  percentage  of  stdphur  was  found  to  be  0.87. 

MUHLENBURG  COUNTY. 

No.  1162 — ^LiMONiTE.     Labeled  ^ffoskins'    OrCy  lower  bed.    Muddy 
River  J  MuJdenburg  county y  Ky.     {JJoal  measures.^^) 
A  dense,  dark-brown  limonite^  in  irregular  layers,  inclosing  cavities 
lined  with  ochreous  ore.    Powder  of  a  yellowish-brown  color. 

Dried  at  212^  F.,  it  lost  1.55  per  cent  of  moisture,  and  has  the  fol- 
lowing 

OOMMSXTION  : 

Oxide  of  iron 67.340ss47.159  per  cent,  of  iwm. 

Alumina . -. 1.000 

Carbonate  of  lime trace. 

Magnesia — —  — -.—  .615 

Brown  oxide  of  manganese . -240 

Phosphoric  acid 1.591 

Sulphuric  acid — .680 

Potash _ 154 

Soda 106 

Silex  and  insoluble  silicates 16.980 

Combined  water 11.300 

m.006 

Quite  a  rich  iron  ore,  and  but  for  the  considerable  proportion  of  phos- 
phoric acid  which  it  oontains,  would  be  unobjectioDabla    This  would 
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tend  to  diminish  the  toughness  of  the  iron  made  from  it ;  which  tendency 
might  be  diminished,  however,  by  the  addition  of  a  pure  aluminouB 
material,  (pare  clay,)  with  an  excess  of  lime  for  the  flux* 

No.  1163 — Coal,  Labeled  '^McNctiryh  seven  feet  Coal,  worJdng  led. 
Limestone  roof.  Elwood,  MuMenburg  county ,  KyP 
A  shining,  moderately  firm,  pitch-black  coal ;  iridescent  on  the  sur- 
fiices  of  the  joints.  Fibrous  coal  between  some  of  the  layers ;  others 
presenting  an  irregular  shining  sur&ce.  Over  the  spirit  lamp  it  swelled 
up  and  agglutinated  into  a  light,  cellular  coke,  giving  out  much  flame. 
Specific  gravity,  1.287 

PROXIMATB    ANALYSIS. 

gA?sS'J^?!™™™IV  ^lisSj  Light  coke 58.90 

100.00  100.00 


The  percenfage  of  svilphur  was  found  to  be  2.711;  which  is  con- 
siderable. 

No.  1164 — Coal.    Labeled  ^  Upper  Coal  at  Airdrie,  wed  for  making 
irouy  MuMenburg  county,  Ky^ 

A  deep  pitch-black  coal,  rather  brittle ;  some  fibrous  coal  between  the 
layers,  and  a  thin  white  incrustation  (of  sulphate  of  lime)  in  some  of  the 
joints.  Over  the  spuit  lamp  it  swells  up  into  a  moderately  dense  coke. 
Specific  gravity,  1.593. 

niOZIMATI  ANALYSIS. 

voKciis^jtibie-iii^:::::.-:::::  sJ.mI  TouiToi.ta«».tteni 37.90 


100.00  100.00 


The  percentage  of  sulphur  was  found  to  be  0.879. 


coMrosmoif  or  ths  ash. 

Silica 2.284 

Alumina,  and  oxides  of  iron  and  manganese . .. ...... . ».  .780 

Lime . — — . — . .  trace. 

Magnesia . .  .233 

Salph uric  acid .063 

Potash .189 

Soda 135 

3.684 
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NELSON  COUNTY. 

No.  1165 — ^LnfESTONE.     Labeled  ^HydrauUe  Limestone^  Bardstawn, 
Nekon  county ^  Ky^ 
A  greenish-grey,  doll,  fine-granular  limestone. 

Ko.  1166 — ^Limestone.    Labekd  ^Magnesian  LimestonCj  RclUng  Fork^ 

Nekon  county,  Ky.     Upper  Silurian  formation.^'* 

A  ligfat-grey>  doll,  fine-granular  limestone,  with  small  pores  or  cavities. 
Weathered  surfaces  of  a  duty  grey-buflF  color. 

No.  1167 — ^Limestone,  {two  specimenSy  a  and  i.)     Labeled  *^Mr.  Vroutr 
man^8  Building  Stone,  Nelson  county,  Ey.     Upper  Silurian  formor 
tion.^^ 
A  grey-buff,  dull,  fine-granular  limestona 


COMPOSITION  OF  TSE8S  FOVft  UmESTONU,  DEIKD  AT  212^  F. 

No.  1166. 
Bardstown. 

No.  1166  (a.) 
Rolling  Fork. 

No.  1166  (b.) 
Rolling  Fork. 

No.  1167. 
Troutman*8 

Cui^iwte  of  lime 

CSibooate  of  masnesia. .-- 

40.480 
24.267 

4.493 
.207 
.819 
.455 
.042 
29.380 

49.780 
34.456 

3.000 
.246 
.475 
.270) 
.006; 
10.780 
.987 

48.980 
34.100 

2.980 
.118 
.386 

not  esUmated 

11.480 
1.956 

50.480 
38.154 

Alumina,  and  oxides  of  iron  and  man- 
ganese   _ 

Phosphoiic  acid.. ...... ............ 

2.100 
.116 

Sulphuric  acid.     .................. 

.289 

Potash 

Soda 

.258 
.260 

Silcx  and  insoluble  ulicates 

8.380 

Lose  - 

.       •  •. 

100.143 

100.000 

100.000 

100.039 

MoisCuTO,  lost  at  212<='  F.,  (per  cent) . 

0.44 

0.40 

0.20 

0.20 

All  of  these  limestones  will  most  probably  be  found  to  make  good 
hydraulic  cement  when  properly  calcined  and  prepared;  exc^t  perhaps 
the  last  one^  Troutman^s  building  stone^  which  does  not  appear  to  contain 
the  proper  quantity  of  olidous  matter.  But  even  this  deserves  trial  in 
this  relation,  as  very  good  water  cement  has  been  made  of  magnesian 
lime  rocks  containing  as  little  silex  as  this.  It  is  probable  that  a  consid- 
erable proportion  of  potash  aids  in  the  formation  of  the  silicates  which 
are  essential  to  the  hydraulic  property.  These  hydraulic  porous  lime- 
stones are  not  generally  good  building  stones ;  as  was  exemplified  in  the 
building  of  the  court-house,  at  Louisville,  in  which  this  kind  of  rock  has 
undergone  rapid  disintegration^  by  scaUnij;  under  the  influence  of  the 
atmospherio  ageuMs. 
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No.  1168 — ^Fossil  Coral.  Lahded  ^FavesteUa  stdlata.  {ffaH.) 
Junction  of  Upper  and  Lower  Silurian  formationSy  Bardstown, 
Nelson  country  Ky.     {Lotver  Silurian  fonnation.^^) 

An  irregularly  rounded  mass  of  the  fossil  coral :  the  cells  completely 
filled  with  nearly  white  carbonate  of  lime. 

Dried  at  212°,  the  powder  gave  oflF  0.3  per  cent,  of  moisture. 

COMPOSITION,  DRIED  AT  212°  F. 

C«ri)onate  of  lime ^ —       94.380 

Carbonate  of  magnesia — 2.419 

Alumina,  and  oxides  of  iron  and  manganese .... .... .660 

Phosphoric  acid .  .117 

Sulphuric  acid - .' - -- -SSS 

Potash - 193 

Soda - _ 000 

Silex  and  insoluble  silicates . 1.980 

10Q.087 

Quite  a  pure  carbonate  of  lime,  which  would  burn  into  a  very  white 
lime. 

No.  1169 — Soil.  Labded  ^Virgin  Soil^  from  woodland^  on  the  farm 
of  Mr.  Fdix  G.  Murphy ;  on  ridge  land  between  the  waters  of  Mitt 
cmd  Stuarfs  creeks  ;  north  side  of  JSeech  Fork  of  Salt  river.  About 
forty  to  forty-five  fed  below  the  levd  of  the  Black  Slate.    Forest 

.  growth,  beech,  sugar-tree,  large  white  and  yellow  poplar,  black  walnut, 
hickory,  white  ash,  mulberry,  paw-paw,  dogtoood.  Yellow  {Upper) 
Silurian  rocks.  Ndson  county ,  Ky''  {CoUeded  by  S.  S.  Lyon, 
Esq) 

Dried  soil  of  a  light  reddish-brown  color. 

No.  1170— Soil.    Labded  ''Sub-soil  of  the  preceding,  ^c,  ^c" 

Dried  sub-soil  much  lighter  than  the  preceding ;  of  a  reddish  buff- 
color. 


•> 


No|1171-^-SoiL.     Labeled  ''Soil  on  Fdix  G.  Murphy's  farm,  ^c 
forty  feet  below  the  levd  of  the  two  preceding  specimens.     Some  flints 
of  sub-carboniferous  or  Devonian  ori^  thrown  out  of  the  hole  where 
the  specimen  was  taken,  Nelson  county,  KyP 
Dried  soil  of  a  light  reddish-brown  color.    Some  irregular  firagments 

of  porous,  decayed  chert,  reddish  ferruginous  sandstone  and  shot  iron 

ore  were  sifted  out  of  this  and  the  succeeding  sub-soil  with  the  coarse 

seiva 
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No.  1172 — Soil.    Labeled  ^Suh-sail  of  the  next  preceding.    Felix  G. 
Murphy^ a  f army  ^c,  4'^." 
Dried  soil  of  a  lighter  reddish-brown  color  than  the  preceding. 

No.  1173 — Soil.     Labeled  ^Under-day.     Thirty  feet  belotv  the  level  of 
the  two  preceding  specimens :  from  five  feet  below  the  surface^  on  a 
root  wad.     Felix  G.  Murphy^ s  farm^  Nehon  county^  Ky^ 
Fragments  of  porous,  friable,  magnesian  limestone,  full  of  encrinital 

stems,  &c.,  were  found  in  this  specimen ;  the  analysis  of  which  is  given 

below. 

Na  1174 — Soil.     Labeled  ^^ Soil  from  an  old  fields  now  in  pasture;  on 

Felix  G.  Murphy^ sfarm^  Nelson  county ^  KyT 

Portions  of  magnesian  limestone,  (see  analysis  below,)  were  found  in 
this  and  the  succeeding  sub-soil,  with  some  cherly  and  ferruginous  frag- 
ments.    Dried  soil  of  a  dirty,  light  reddish-brown  color. 

No.  1175 — Soil.     Labeled  ^Sub-soil  of  the  preceding^  ^c.y  4rc'' 
Dried  sub-soil  a  little  lighter  colored  than  the  soil  preceding. 
One  thousand  grains  of  each  of  these  soils,  digested  as  before  described 

in  water  charged  with  carbonic  acid,  gave  up  the  following  mateiialsy 

viz: 


Organic  *  roUtile  matters 

Aluminn,  *  oxidw  of  iron  A 

manganese  A  phosphates 

Carbouate  of  lime 

Maimeiti'i  . 

Sulphuric  acid .. 

Potish - --- 

Soda - 

Silica 

Lou  (water  a  caibonic  acid ; 

Watery   extract,  dried   at 
2ia*»  F.,  (grains) 


No.  1169, 

1                1 
No.  1170.  No.  1171.1 

Soil. 

Sub-soil. 

Soil. 

2.300 

0.496 

1.410 

.347 

.OFO 

.100 

l.fiSO 

.263 

1.680 

..•517 

.250 

.301 

.062 

.060 

.053 

.2S9 

.091 

.140 

.04.5 

.026  * 

trace. 

.374 

.194 

.100 

.041 

.756 

5.e55 

1.460 

4.540 

i  I  I 

No.  1172.  No.  1173.  No.  1174.  No.  1175. 


Sub-soil.'  Under- 
t    clay. 


0.380  ,    1.600 


.080  ! 
.913 

.022  1 

.080  . 

.023  ! 
.146 

.173  : 


.080 
2.180 
.107 
.079 
.056 
.07i 
.031 
1.095 


I 
2.100  I    5.300 


Old  field. 'Sab-soil. 


0.350 

.130 
.974 
.216 
.038 
.096 
.039 
.162 
.112 


2.117 


0.300 

.163 
.747 
.183 
.011 
.062 
.095 
S0\) 
.072 


The  composition  of  these  seven  soils  was  found,  by  analysis,  to  be  as 
Mows,  dried  at  400°  R: 

80 
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Organic  *  volatile  matters 

Alumina 

Oxide  of  iron 

Carbonnte  of  lime 

MHfrne-ia   

B'own  oxide  of  manganese 

Phosphoric  acid 

Sulphuric  acid . ^ 

Potash  _ 

Soda 

Sand  and  insoluble  silicates 
Loss  -, - 


Total 


Moisture,  lost  at  400°  F., 
(percent.) 


No.1169.'No.1170JNo.117iJxo.1172.No.U73.No.1174, 
Sub-soil  i  Under-  ^  Old  field. 


No.  11 75. 
Sub-soil. 


3.210 


3.225 


These  m«iy  be  classed  amongst  our  best  soils.  The  under-clay  does 
not  exhibit  as  much  richness  in  potash  and  phosphoric  acid  as  might 
have  been  expected ;  but  its  proportion  of  carbonate  of  lime  is  large. 

The  soil  of  the  old  field  shows  a  smaller  quantity  of.  potash  than  any 
of  the  soils.  The  sub-soils  do  not  appear  to  be  richer  than  the  surface 
soils. 

No.  1176 — ^Limestone.  Labeled  ^'Forous  Magnesian  Limestone  found 
in  the  under-day^  {No.  1173,)  on  Felix  G.  Murphy's  land,  Nelson 
county,  Ky.     Upper  SilurianP 

A  friable  dull  grey  rock ;  exhibiting  numerous  fragments  of  encrini- 
tal  stems  on  its  degraded  surfaces.     Powder  of  a  light  buff  color. 

No.  1 177 — Limestone.  Labeled  ^^Yellotv  Magnesian  Limestone  ;  found 
in  soil  No.  1174,  on  Fdix  G.  Murphy's  farm^  Nelson  county,  Ky.^^ 
Powder  of  a  light-buff  color. 

COMPOSITIOIC   OF  THESE  TWO  LIMESTONES,  DRIED  AT  212**  F. 


Carbonate  of  lime ...... 

Carbonate  of  rongnesia . 

Aluminn,  and  oxides  of  iron  and  manganese. 

Phopf  boric  acid . , . 

Sulphuric  acid . 

Potash. - * 

Sodju -— — 

Silexand  insoluble  silicates . 

Water  and  loss . 


100.000 


No.  1176. 

No 

1177. 

From  uader- 

From  soil. 

clay. 

64.0f0 

48.090 

39.562 

29.666 

2.980 

9.700 

.054 

trace. 

.111 

trare. 

.231 

.533 

.240 

AU 

.P&O 

10.580 

l.k62 

1.227 

100.000 
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The  limestone  No.  1177  contains  a  remarkable  quantity  of  potash, 
and  might  prove  a  hydraulic  limestona 

No.  1178 — ^LiMESTONE.  Labeled  ^^ Limestone  from  the  Turnpike^  head 
of  Mill  creekf  {used  in  metaling  the  road,)  Nelson  county^  Ky^ 
{Sent  by  S.  S.  Lyon,  Esq) 

A  fine-grained,  compact,  light-grey  limestone,  incrusted  with  and  con« 
taining  irregular  veins  of  calcareous  spar,  with  a  bluish-green  (or  grs^ss- 
grcen)  mineral  under  and  mixed  with  the  calc.  spar.  The  gre^n  material 
is  a  calcareo-magnesian  mineral,  colored  wiih  oxide  of  iron ;  containing 
no  phosphoric  acid. 

TMS  COMPOSITION  OF  TBI  UME8T0NC  18  A8  FOLLOWS  : 

Carhonnteoriime .* -  93.980 

Ctrbonaie  of  magnesia 2.797 

Alumina,  and  oxides  of  iron  and  manganese .. . .264 

Phoiiphoric  acid — . .054 

Sulphuric  add .338 

Potash ^ It9 

Soda . . ... • ... — -- .  trace. 

Bilex  and  insoluble  ulicates . .. . 3.040 

100.66a 

No.  1179 — Soil.     Laleled  ^Virgin  Soil  from  the  land  of  Wm.  Price. 
Woodland.    Forest  growth^  poplar,  beech,  hickory.    Geological  horizon^ 
black  slate.     Nelson  county,  Ky^     (Collected  by  8.  S.  Lyon,  Esq.) 
Dried  soil  of  a  grey-chocolate  color.    Some  rounded  cherty  frag- 
ments were  sifted  out  of  it  wiih  the  xjoarse  seive. 

No.  1180 — Soil.     Labeled  ^Sub-soil  of  the  preceding,  4rc.'' 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 
Some  cherty  and  ferruginous  fragments  were  sifted  out  of  it. 

No.  1181 — Soil.  Labeled  ^^Soil  taken  forty  yards  distant  from  the 
preceding  two  specimens;  same  geological  horizon;  from  an  old 
field  which  has  not  been  cultivated  for  three  years.  Nelson  county 
Kyr 

Dried  soil  resembles  the  last  in  color.  Contains  some  cherty  and  fer- 
ruginous fragments. 

No.  1182 — Soil.    Labeled  '^Sub-soil  of  the  preceding,  4*c." 

Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 
Contains  some  cherty  fragments. 
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No.  1183 — Soil.     Labeled  "  Soil  of  an  old  field;  at  the  horizon  of  the 
Upper  Silurian  rooks.    Nelson  county,  Ky^     (Collected  by  S.  S. 
Lyon,  Esq  ) 
Dried  soil  of  a  dark  grey-bufif  color.     Some  iron  gravel  sifted  out 

of  it 

No.  1184 — Soil.     Labeled  '^Sub-soil  of  the  preceding^  4*c" 

Sifted  out  a  few  fragments  of  iron  gravel. 

One  thousand  grains  of  each  of  these  soils,  (air-dried,)  digested  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  materials  as  repre- 
sented in  the  following  table : 


I 


Organic  and  volatile  matters 0 .950 

Aluroipa,  and  oxides  of  iron  and  man- 
ganese and  phosphates  .214 

Cirbonate  of  lime —      1.696 

Magnesia .254 

Sulphuric  acid... 033 

Putaah I       .083 

Sod;i trace 

Silica 098 


No.  1179. 
Virgin 

soil. 


No.1180.  No.  1181.  No.1182.  No.1183 
Sub-soil.  Old  field.  Sub-soil.  Old  field 


Watery  extract,  dried   at  212° 
(grains;  - 


F.. 


0.400 

.087 
.447 
.133 
.033 
.050 
.086 
.197 


3.528 


1.433 


0.350 

.154 

.550 

.099 

.042  i 

.040  I 

.042 

.2fc7 


0.267       0.551 


1.564 


.094 
.377 
.105 
.(»22 
.018 
.017 
.145 


1.C45 


.297 
.713 
.360 
.029 
.04!) 
.038 
.221 


2.257 


No.  1184. 
Sub-aoil. 


0.407 

.081 
.663 
.187 
.050 
.045 
.073 
.313 


1.819 


The  composition  of  these  soils,  dried  at  400^  F.,  is  given  in  the  fol- 
lowing table: 


No.  1179. 
Virgin  soil. 

No.  1180. 
Sub-soil. 

No.  1181. 
Old  field. 

No.1182. 
Sub-soil. 

No.  1183. 
Old  field. 

No.  1184. 
Subsoil. 

Organic  *  toI  matters 
Alumina  -—--—.... 

9.656 

2.365 

3. 2^-5 

.396 

.643 

.310 
.378 
.076 
.135 
.046 

82.870 

3.809 
3.990 
3.910 
.172 
1.328 

.310 
.161 
.127 
.175 

.038 

86.520 

4.586 
2.990 
4.235 
.196 
1.214 

.220 
.2(»8 
.050 
.169 
.045 

87.045 

3.7?5 
4.590 
5.000 
.146 
1.273 

.245 
.162 
.059 
.206 
.046 

84.895 

5.149 

2.390 

4.0.5 

.221 

.503 

.195 
.161 
.084 
.181 
.047 

85.420 
1.614 

4.706 
4  715 

Oxide  of  iron — 

6.036 

Carbonate  of  lime 

M<ignesia ...-. 

.246 
.536 

Brown  oxide  of  manga- 
neee . 

•  120 

Phosphoric  acid 

Sulphuric  acid 

Potash 

Soda 

.342 
.050 
.227 
.061 

Sand  and  insoluble  sili- 
cated -.-.... 

83.496 

Loss 

.438 

Total 

100.160 

100.540 

100.958 

100.407  1    lOU.OCO 

100  000 

Moisture,  lost  at  400» 
r.,(p«o«itO 

8.376 

1.960 

1.885 

2.960 

3.3tO 

d.776 
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In  these  soils^  which  present  general  traits  of  resemblance,  there  may 
be  observed  the  usual  differences  noticed  between  the  composition  of  the 
soil  of  the  old  field  and  that  of  tha  virgin  soil.  With  the  exception  of 
the  potash,  all  the  essential  ingredients  are  in  smaller  proportion  iu  the 
former  than  in  the  latter.  A  smaller  amount  of  soluble  matter  also  is 
extracted  by  the  carbonated  water  from  the  cultivated  soil. 

No.  118 5 — Soil.  Labeled  "  Virgin  Soil,  from  the  farm  of  John  Trout* 
man.  Woodland.  Forest  grototh^  beech,  sugar-tree,  and  poplar. 
Waste  of  the  Black  Slate  and  Upper  Silurian  Limestone;  {above  the 
horizon  of  the  growth  of  cedar ;)  Nelson  county,  Ky^  {Procured  by 
S.  S.  Lyon,  Esq.) 
Dried  soil  of  a  light  chocolate  color.     Some  ferruginous  and  cherty 

particles  and  a  small  rounded  quartz  pebble  were  sifted  out  with  the 

coarse  seive. 

No.  1186 — Soil.    Labeled  "  Sub-soil  of  the  preceding,  4*c" 

Dried  soil  a  little  lighter  colored  and  more  yellowish  than  the  preced* 
ing. 

No.  1187 — Soil.  Labeled  ^  Soil  from  the  farm  of  Ralph  Cotton,  north 
side  of  Beech  Fork  of  Salt  river,  jive  feet  above  the  base  of  the  Black 
slate.  Containing  diert  of  sub-carboniferous  origin,  Nelson  county, 
Ky:'     (Procured  by  S.  S.  Lyon,  Esq.) 

Dried  soil  of  a  light  chocolate  color.  A  considerable  quantity  of 
fragments  of  decomposed  chert  were  sifted  out  with  the  coarse  seive. 

No.  1188 — Soil.     Labeled '^Sub-soil  of  the  preceding,  4*c" 

Diied  soil  somewhat  lighter  colored  and  more  yellowish  than  the  pre: 
ceding.     Some  small  ferruginous  and  cherty  particles  sifted  out 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  cai-bonic  acid,  gave  up  of  soluble  mailers  as  repre- 
sented in  the  following  table: 
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Organic  and  volatile  matters 

Aluminn,  and  oxides  of  iron  and  manganese  and 

phosphates -— 

Carbonate  of  lime - 

Mapie-ia 

Sulphuric  acid . 

Potash — - 

Soda - 

Silica- - 

Loss - - 


Watery  extract,  dried  at  212*»  F.,  (grains). 


No.  1185. 
Virgin  soil 


0.783 

.131 
.530 
.220 
.022 
.065 
.064 
.231 
.071 


2.117 


No.  1186. 
Sub-soil. 


0.370 

.131 
.147 
.127 
.028 
.016 
.096 
.107 


No.  1187. 
Soil. 


0.600 

.147 
1.4i0 
.222 
not  estinrd 
.096 
.116 
.279 


No.  llbS. 
Sub-soil. 


0.793 

.054 
.f97 
.211 
.041 
.064 
.123 
.200 
.084 


1.022 


2.b9U 


2.467 


The  composition  (rf  these  four  soils,  dried  at  400°  F.,  is  given  in  the 
following  table: 


Ofj^nic  and  Tolatile  matters  . 

Alumina 

Oxide  of  iron 

Cat^^mate  of  lime 

Ma'ne^a 

Broun  oxide  of  manganese... 

Phosphoric  acid 

Sulphuric  add 

Potash 

Soda 

Sand  and  insoluble  silicates... 
Logs 


Total- 


No.  1185. 
Virgin  soil. 


4.521 

3.749 

2.860 

.196 

.337 

.195 

.031 

.067 

.164 

.0:^1 

87.i)70 

.279 


100.000 


Moisture,  lost  at  400^  F.,  (per  cent.) . 


3.225 


No.  1186. 
Sub-soil. 


m.  1187. 
Soil. 


2.231 

4.135 

3.410 

.071 

.423 

.160 

.096 

.041 

.164 

.Ofi'2 

87.  M5 

1.342 


5.326 

2.490 

4.570 

.371 

.545 

.170 

.247 

.067 

.246 

.0.59 

85.195 

.714 


100.000      lOO.OUO 


No.  1188. 
Sub-soil. 


4.355 

8.140 

6.b85 

.422 

.736 

.170 

.216 

.050 

.743 

.066 

78.170 

.047 


loo.oro 


2.425 


3.775 


5.275 


No.  1189 — ^Marly  Clay.     Labeled  ^'Wliite  Clay^  {or  Sub-soil^  near 
the  road  on  the  farm  of  Mr.  Stephen  Cambran.    South  of  the  126fA 
mile  of  Base  Line,  Ndson  county,  -S^."     (Procured  by  S.  S.  Lyon, 
Esq) 
A  greyish-white  clay,  mottled  with  yellowish. 

No.  1 190 — Clay.     Labeled  ^Yellowish  Clay,  {or  Sub-soil,)  found  imme- 
diately under  the  preceding,  ^c,  4*c." 
A  brownish-yelloW;  ferruginous  day,  or  sub-soil 
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COMTOtlTIOIC  or  THSSI  CLAT8,  DRIKO  AT  313®   F. 


Alnmioa .—. ........ 

Silica 

Oxide  of  iron 

CnrbonHte  of  lime .... 

Magnesia .. . 

Brown  oxide  of  manganese... 

Phosphoric  acid 

Sulphuric  acid ..... 

Potiah 

Soda 

Water,  expelled  at  red  heat. 


No.  1189.    No.  1190. 
Marly  clayJ  Ferrugin'i 

c  RJ. 


12.960 
&2.6H0 
6.740 
12.3b0 
.3fc9 
.3K 
.255 
not  estim'd  not 

2.K43  I 
not  e8tim*d 
12.5U0 


101.131 


15.:)43 

54.2H) 

12.940 

1.980 

1.216 

.2t^ 

1.0^8 

estim*d 

1.371 

.122 

11.300 

.071 


lOU.OOO 


These  clays  might  probably  be  used  with  advantage  on  soil,  in  their 
immediate  neighborhood,  which  has  been  exhausted  by  long  culture,  or 
which  is  deBcient  in  lime,  alumina,  phosphoric  acid,  or  potash. 

No.  1191— Soil.     Labeled  ^Virgin  Soil;  from  the  farm  of  HezeJciah 
Mohley.    lAck  creek;  east  of  Boston^  Nelson  county  y  Ky.     Ten  feet 
under  the  level  of  the  Black  SlaiCy  and  probably  derived  in  part  from 
the  Upper  Silurian  rocks^     {Obtained  by  S.  S.  Lyon^  Esq.) 
Dried  soil  of  an  umber  color.    Some  fragments  of  limestone  sifted 

out  of  it 

No.  1192— Soil.    Labeled  ""Subsoil  of  the  preceding^  ^c,  4^c." 
Dried  soil  lighter  colored  and  more  yellowish  than  the  preceding. 

No.  1193 — Soil.  Labeled  ^Soil  from  an  old  fidd^  farm  of  Hezekiah 
Mobley.  Lick  creek;  east  of  Boston,  Nelson  county y  Ky.  From 
the  bed  of  yellowish  soil  immediately  under  the  Black  Devonian  Slate. 
The  soil  is  probably  the  waste  of  the  upper  part  of  the  Yellow 
{Upper)  Silurian  rock,  and  of  the  slate  and  shaly  beds  at  the  base 
of  the  Knob'Stoner  {S.  S.  Lyon.) 
Dried  soil  of  a  light  chocolate  color,  with  a  tinge  of  yellowish.    Some 

large  cherty  and  ferruginous  particles  were  sifted  out  of  it 

No.  1194— Soil.    Labeled  ""Sub-soU  of  the  preceding,  4*c.,  4"c." 
Dried  sub-<soil  lighter  colored  and  more  yellowisb  than  the  preceding. 
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Some  cherty  and  ferruginous  fragments  were  sifted  out  of  it  with  the 
coarse  seive. 

The  quantity  of  soluble  matters  extracted  from  a  thousand  grains  of 
each  of  these  soils,  by  digestion  for  a  month  in  water  charged  with  car- 
bonic acid  gas,  is  stated  in  the  following  ta.ole : 


Organic  and  rolatile  matters 

Alumina,  and  oxides  of  iron  and  ma&ganeee  and 

pht^phates . . 

Cnrbouate  of  lime 

Magnesia ..  . .... 

Sulphuric  acid _ _ 

Potash -. 

Soda - 

Silica 

Loss 

Watery  extract,  dried  at  212*>  F.,  (grains) 


No.  1191. 
Virgin  soil. 


1.170 

.164 
3.913 
.7d3 
.060 
.043 
.043 
.081 
.253 


No.  1192. 
Subsoil. 


0.500 

.047 
1.807 
.033 
.028 
.009 
.043 
.110 


6.5U0 


2.577 


Jffo.  1193. 
Old  field. 


0.673 

.087 
.663 
.150 
.045 
.036 
.022 
.150 


No.  1194. 
Sub-soil. 


0.350 

.031 
.396 
.163 
.028 
.026 
trace. 
150 


l.b26 


1.144 


The  virgin  soil  is  said  by  Mr.  Lyon  to  be  more  immediately  derived 
from  the  Silurian  rocks  than  the  soil  of  the  old  field. 

The  composition  of  these  soils,  dried  at  400°  F.^  may  be  seen  in  the 
following  table: 


Organic  and  rolatile  matters . .. 

Alumina 

Oxide  of  iron 

Carbonate  of  lim« .... 

Magnesia 

Brown  oxide  of  manganese 

Phosphoric  acid 

Sulphuric  acid 

Potash - -. 

Soda 

Sand  and  insoluble  silicates 

Loss 

Total 

Moisture,  lost  at  400o  y,,  (per  cent.) 


No.  1191.    No.  1192. 
Vii^gin  soil .    Sub-soil. 


10.425 

3.490 

11.385 

6.M6 

5.710 

.145 

.275 

.058 

.420 

.099 

61.495 

.352 


100.000 


7.»25 


6.207 

10.590 

13.5?5 

.770 

I.OIO 

.645 

.367 

.050 

.7(10 

.083 

64.820 

1.173 


No.  1193. 
Old  field 


100.000 


3.286 

1.190 

3.670 

.172 

.415 

.22d 

.047 

.060 

.164 

.034 

89.045 

1.699 


100.000 


9.375 


2.625 


No.  1194. 
Sub-soil. 


2.564 

5.b90 

5.135 

.220 

.586 

.170 

.079 

.058 

.357 

.042 

84.^20 

.079 


100.000 


3.475 


The  virgin  soil  is  evidently  of  a  diOerent  character  from  the  soil  of  the 
old  field,  and  probably  was  more  immediately  derived  from  a  limestone 
stratam.    It  contains  a  much  greater  quantity  of  alumina  and  oxide  of 


CHEmCAL  BEPOST  OF  QEOLOOICAL  SUEYEY.  241 

iron,  carbonate  of  lime^  potash,  &g^  &c.,  than  may  be  supposed  to  haYe 
ori^nally  existed  in  the  old  soil.  Its  proportion  of  sand,  &c.,  is  quite 
small.  If  properly  drained,  it  ought  to  be  a  Yery  fertile  and  durable 
soU. 

NELSON  COUNTY. 

No.  1195— Water,  sent  {October,  21«^,  1857)  by  Dr.  J.  F.  McMil- 
latiy  of  Carlisle,  from  the  only  pond  in  an  indosure,  where  cattle  die 
of  milk'Sickness  during  the  dry  montfis,  on  the  fami  of  B.  W. 
Mathers,  near  that  place.  Nicholas  county,  Ky^ 
The  water  deposited  a  sediment  in  the  jug  on  standing  which  contain- 
ed dlex,  (or  fine  sand,)  alumina,  oxide  of  iron,  &c.,  and  appeared  to  be 
simply  fine  earth  washed  firom  the  soil. 

The  water  was  carefully  examined  and  submitted  to  a  thorough  anal- 
ysis and  testing  for  Uie  presence  of  injurious  mineral  matters,  but  noth- 
ing of  the  kind  which  might  be  supposed  to  cause  disease  was  found  in  it 
The  quantity  of  saline  matters  which  it  contained  was  found  to  be  quite 
small,  only  0.049  per  cent,  which  had  the  following 

GOMPOSITION,  DRIED  AT  213^   F. 

Carbonate  of  lime 0.02661J  Held  in  solution  by  car- 
Carbonate  of  magnesia— 00514J      bonicacid. 

Sulphate  of  Ume. 00048 

Sulphate  of  magnesia • - -        .00744 

Sulphate  of  potash 00225 

Sulphate  of  soda - 00387 

Chloride  of  magnesium .00037 

Silica - 00184 

Loss 00100 

0.04900 

This  is  in  the  proportion  of  rather  less  than  three  and  a  half  grains 
of  saline  matters  to  the  pound  avoirdupois  of  Uie  water. 
No.  1196 — Soil.    Labeled  ^Virgin  Soil,  from  James  M.  Turner^s  landj 
from  woodland  pasture.     Primitive  forest  growfh,  white  and  red 
oak,  poplar,  some  black  ash,  wild  cherry,  and  a  good  deal  of  beech. 
Waters  of  Staney  creek,  Nicholas  county,  Ky.     Lower  Silurian  for- 
mation.^^ 
Dried  soil  of  a  yellowish  dark  grey  color. 

No.  1197 — Soil.    Labeled  ^Same  Soil  as  the  preceding,  from  a  fidd 
which  has  been  more  than  fifty  years  in  cultivation;  lying  waste  ever 
since  1852.     Jos.  M.  Turners  land,  ^c,  4*c." 
Dried  soil,  lighter  colored  and  more  yellowish  than  the  preceding. 
31 
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No.  1198 — Son*.     Labeled  ^^Sub-soil  of  the  old  field  {above  described.) 

Jos.  M  Turner's  land^  4'c.,  ^c." 

Dried  soil  of  a  greyish-buff  color. 

One  thousand  grains  of  each  of  these  three  specimens  of  soils  were 
digested  for  a  month  in  water  charged  mth  carbonic  acid ;  to  which  they 
gave  up  soluble  matters  in  the  proportions  stated  in  the  following  table : 


Organic  and  volatile  matters. . .. 

Alumiaa,  and  oxides  of  iron  and  manganeae  and  phosphates 

Carbonate  of  lime 

Miignetsia -. . 

Sulphuric  acid . .. ... . -. 

Potash 

Soda - 

Silica - 

Loss .— — 

Watery  extract,  dried  at  212**  F.,  (grains) 


No.  1196. 

No.  1197. 

No.  1198. 

Virgin  soil. 

Old  field. 

Sub-soil. 

0.927 

0.560 

0.283 

.174 

.121 

.030 

1.H30 

0.920 

.563 

.144 

.0f4 

.084 

.02H 

.030 

.o:i3 

.093 

.022 

.019 

.Qi<2 

.025 

.021 

.200 

.lei 

.247 

.145 

3.543 

1.933 

1.2t)0 

The  composition  of  these  soils,  dried  at  400^  F.,  was  found  to  be  as 
follows : 


Organic  and  rolatile  matters. 

Alumina 

Oxide  of  iron 

Carbonate  of  lime . 

Magnesia . 

Br.iwn  oxide  of  manganese 

Phosphoric  acid . 

Sulphuric  acid . 

Potash 

Sodi 

Sand  and  insoluble  silicates.. 
Loss 


Total 

Moisture,  lost  at  400^  F.,  (per  cent.). 


No.  1196. 
Virgin  soil. 


7.820 

4.360 

4.465 

.520 

.706 

.320 

.211 

.058 

.3(i5 

.131 

61.120 


No.  1197. 
Old  field. 


6.339 

6.260 

5.970 

.345 

.643 

.270 

.195 

.050 

.336 

.071 

79.720 


No.  1198. 
Sub-soil. 


6.687 

11.235 

7.987 

.370 

.^51 

.095 

^1 

.016 

.4fc<5 

.078 

71.b70 

.096 


100.076 


2.500 


100.199 


2.600 


100.000 


4.150 


The  soil  of  the  old  field  does  not  appear  to  be  as  much  impoverished 
as  might  have  been  expected ;  indeed  it  may  be  considered  still  quite 
fertile ;  most  probably  because  some  of  the  sub-soil,  \^hich  is  quite  rich  in 
the  nutritive  mineral  elements,  has  beoome  mixed  witli  it  in  the  procesa 
of  cultivation  of  tlie  field 
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OHIO  COUNTY. 

No.  1199— Coal.    Lahded  ''BuU  Run  Coal,  Ohio  county,  KyP 

A  paw,  shining  pitch-black  coal,  which  breaks  pretty  easily,  and  cleaves 
into  thin  layers^  with  some  fibrous  coal,  like  vegetable  charcoal,  in  patches, 
on  the  surfiices  of  the  layers;  the  rest  of  the  surfiices  being  shining  and 
irregular.  Over  the  spirit  lamp  it  softens  and  swells  up  a  great  de;l 
into  a  light  and  spongy  coke,  giving  off  much  flama  Specific  gravity 
1.298. 

ntOXIMATE  ANALTSra. 

Moisture 2.60  >  r«     ,      ,    ., 

Volatile  combustible  matters 41  20  \  Total  volaUle  matters 43.80 

Fixed  GUI bon  (in  the  coke) .—  52.66)  r-  u*     u                               '  -«.  «^ 

Puipli^h-grej  ashes 3.54  \  Light  coke 66.20 

100.^0  ^  100.00 

The  percentage  of  sulphur  was  found  to  be  1.829. 

No.  1200— Coal.     LaheUd  ""Crawfor^s  Coal,  Ohio  county,  Ky^' 

A  nither  dull  piU^ih-black  coal ;  rather  tough,  with  an  even  satiny 
cross-fractura  No  fibrous  coal  between  the  layers.  Over  the  spirit 
lamp  it  swells  a  little,  gives  much  smoky  flame,  and  leaves  a  dense 
coka    Specific  gravity,  1.389. 


PROXIMATE  ANALYSIS. 


MoiKtiire 
VoiHtile 


Umbu%\ibiV 'mati;;;;::::::::::::::  sLII!  \  t«**^  ^o^**"*  »»"•« 41.20 

Fixed  carbon  (m  the  coke) —      37.H0  J  yv^^^^  .  ^  -o  ^a 

Grey  ashes...: 21.00  \  De^^oke 58.80 


100. (H)0  100.00 


The  percentage  of  sulphur  is  3.234. 


COMPOSITION  OF  THE  ASH. 

Silica 12.nP4 

Alumina,  and  oxides  of  iron  and  manganese 8.280 

L'me - - ,-- .2i2 

Ma<?neaia . .346 

PhoKphoric  acid — - - -  a  trace. 

Sulphuric  acid .n9 

Pou>h , ^ «. .;na 

Soda 103 


21  ..^36 


The  first  coal  appears  to  be  a  good,  soft  bituminous  coal,  but  the  latter 
contains  too  much  eirthy  matter  and  sulphur.  The  ashes  contain  more 
alkaline  matter  than  is  generally  supposed  to  be  present  in  coal  a^L 
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OLDHAM  COUNTY. 

No.  1201 — ^LiMESTONE.  Labeled  ^Rock  from  which  the  white  ashy 
soU  was  derived.  (See  No.  737,  in  Vol.  Ill,  of  these  Reports ;)  one 
mile  northeast  of  LaGrange,  Oldham  county j  Ky.  Upper  Silurian 
formation.^* 

No.  12  02 — ^LmESTONE.    Labeled  ^'ffydratdic?  Limestone^  Cnrry^sFork 

of  Floyd's  creeky  Oldham  county,  Ey^ 

A  fine-granular,  dull,  greenish-grey  rock.    Adheres  slightly  to  the 
tongua 

•  COMPOSITION   OF  THESE  LIMESTONES,   DRIED  AT  312°   r. 


Carbonate  of  lime. 

Carbonate  of  magnesia ^ ->- 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  add 

Sulphuric  acid 

Potash- - 


Soda. 

Silex  and  insoluble  silicates  . 

Water  and  loss 


100. UOO 


No.  1201. 

No 

1202. 

LaGrange. 

Flojd'k  creek. 

41.580 

41.980 

24.030 

21.400 

5.860 

6.860 

.374 

.310 

.303 

.386 

.455 

.370 

.204 

.379 

23.580 

24.680 

3.614 

3.635 

100.000 


Y  Both  of  these  rocks,  which  present  a  striking  similarity  of  composi- 
tion, would  very  probably  furnish  good  hydraulic  cement,  when  properly 
calcined  and  prepared. 

OWEN  COUNTY. 

No.  1203 — Marl.    Labeled  ^^ Shale,  coUededfrom  the  spring  {now  dry) 
supposed  to  cau^se  milk-sickness.     Waters  of  Dickey^ s  creek;  a  mile 
and  a  half  from  Benj.  Hayd&ris,  Owen  county,  Ky^ 
A  dirty-buflF  and  brownish  ferruginous  clay-like  substance. 

OOMP08ITION,  DRnO  AT  2l2^   F. 

Sand  and  insoluble  silicates— - - — 29.240 

Alumina,  and  oxides  of  iron  and  manganese 19.940 

Carbonate  of  lime 34.580 

Carbonate  of  magnesia 6.287 

Phosphoric  acid - .934 

Sulphuric  acid — — .372 

Potash 649 

Soda 000 

Water  and  loss 8.998 


100.000 
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No.  1204 — Soil.  Labded  "  Virgin  Sail^  from  woodsy  on  the  fird 
farm  after  ascending  tlie  Mil  from  Harmony  to  Stamping-Ground. 
Forest  growth^  white  oak  on  the  top  of  the  ridge,  some  beech  on  the 
sides  of  the  hilL  Southern  edge  of  Oiven  county,  Ky.  Lower  Silu- 
rian  formation.^^ 
Dried  soil  of  a  chocolate-grey  color. 

No.  1205 — Soil.    Leveled  ^Same  soil,  from  an  old  field;  on  the  road . 
from  HoTinony  to  Stamping-Ground,  4rc,,  4*c." 
Dried  soU  resembles  the  preceding. 

No.  1206— Soil.     Labeled  ''Sub-soil  of  the  old  field,  ^c,  ^c" 

No.  1207 — Soil.     Labeled  '^Virgin  Soil;  Weston  Jenkins'  land,  two 
and  a  half  miles  from  New  Liberty,  Owen  county,  Ey.    Forest 
growth,  beech.    Lower  Silurian  formation^ 
Dried  soil  of  a  chocolate-grey  color. 

No.  1208 — Soil.     Ldbded  ''Same  soil  from  a  cultivated  ^eld  on  Weston 

Jenkins'  farm,  ^c,  ^c" 

Dried  soil  a  little  darker  colored  and  slightly  browner  than  the  pre- 
ceding. 

No.  1209 — Soil.     Labeled  "Sub-soil  from  the  same  cultivated  field, 

Dried  soil  resembles  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid  gas^  gave  up  of  soluble  materials  as 
stated  in  the  following  table: 


No.  1204. 
Virgin  BoU. 

No.  1265. 
Old  field. 

No.  1206. 
Sub-soil 

No.  1907. 
Virgin  soil. 

No.  1208. 

Old  field. 

No.  1209. 
Sab-soil. 

Organic  a  vol.  matters 

Alamina,  and  oxides  of 

iron  A  manganeee  a 

nhosDhates    -—--—_ 

0.630 

.147 
.300 
.103 
.033 
.079 
.031 
.414 
.033 

0.517 

.130 
1.330 
.123 
.028 
.064 
.023 
.131 
.124 

0.333 

.063 
.420 
.074 
.016 
.029 
.029 
.213 
.040 

0.555 

.147 
.347 
.061 
.033 
.052 
.005 
.164 
.086 

0.450 

.097 
.763 
.083 
.033 
.057 
.019 
.254 
.097 

0.333 

.097 
.714 
085 

Carbonate  of  lime 

Magnesia ............ 

Sulphuric  acid 

Potash  . ..  ^  -r^.--.. 

.028 

Soda 

Silica -- 

231 

Loss -. 

.104 

Watery  extract,  dried  at 
212^  F.,  (graini)  ... 

1.770 

2.470 

1.217 

1.450 

1.853 

1.630 
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The  composition  of  these 

)  six  soils 

is  stated 

in  the  foUomng  table,  viz : 

No.  1204.  '  No.  1205. 

Virgin  soil.l  Old  field. 

1 

No.  1206. 
Sub'Soil. 

No.  1207.    No.  1208. 
Virgin  soil.    Old  field. 

i 

No.  1209. 
Sub-soil. 

Organic  a  vol.  matters. 
Alumina.  ....__..... 

4.865           6.026 
2.695           3.470 
3.810           3.935 
traces.!         traces. 
.514             .915 

.095             .170 
.0b6             .178 
.050           .r5') 
.094  1           -Oh^I 

4.319 

5.280 

5.260 

traces. 

1.178 

.220 
.128 
.033 
.271 

.098 

82.820 
.393 

4.112 

2.545 

2.995 

.005 

.656 

.171 
.144 
.045 
.116 
.022 

88.130 
1 .0.19 

5.318 

3.160 

3.360 

.120 

.708 

.445 
.210 
.062 
.149 
.049 

85.970 
.549 

3.890 
3.695 

Oxide  of  iron 

Carbonate  of  lime 

M.ignesia 

Bruwn  oxide  of   man- 
ganese   .. «_ 

3.735 
.095 
.746 

.f95 

Phosphoric  ncid. 

Sulphuric  acid 

Potash- 

.2-^7 
.058 
.133 

Soda    - 

.035 

88.020 
.736 

.040 

84.870 
.257 

.042 

Sand  and  insoluble  sili- 
cates   

87.295 

Lose 

Total 

100.000  j     100. 000        100. OOO  1     100.000        100.000 

100. till 

Moisture,  Tost  at  400<'f 
(per  cent.) 

2.375 

2.925 

2.775 

3.515 

2.750 

2.525 

Those  soils,  which  are  much  poorer  than  those  based  on  the  blue  lime" 
stone  of  the  Lower  Silurian  formation,  would  be  benefited  by  top-dress- 
ings of  lime  or  mail.  Such  a  marl  as  No.  1203^  from  this  county, 
described  above,  would  answer  the  purpose  admirably. 

OWSLEY  COUNTY. 

No.  1 210 — Carbonate  op  Iron.  Labeled  ^Carbonate  of  Iron  incrusted 
with  gypsum^  disseminated  in  the  black  shales  iwenty-three  feet  above 
coal  No.  2,  Proctor^  Owsley^  county^  Ky^  (Obtained  by  Messrs. 
Downie  and  Lesquereux.) 

A  dark-grey,  finegrained  carbonate,  in  flat  pieces  -about  an  inch 
thick;  sur&ces  on  both  sides  changed  into  dark  brown  peroxide.  Pow- 
der of  a  dark  dirty  buif  color.    Specific  gi-avity  3.271. 

No.  1211 — Carbonate  of  Iron.     Labeled  ''Iron  Ore  from  the  north 
bank  of  the  North  Fork  of  the  Kentucky  river ^  forty  feet  above  the 
river  surface;  on  the  land  of  John  G.  McGuirCj  one  mile  above 
Proctor,  Owsley  county ,  KyP    (Obtained  by  Jos.  Lesley,  jr.)     Geolo- 
gical position,  between  the  main  and  upper  beds  of  coal. 
Portion  of  a  large  nodule  of  compact,  fine-grained,  dark-grey  carbonate 
of  iron.    Exterior  sur&ce,  and  surfaces  of  the  cracks,  with  a  thin  coat- 
ing of  yellowish  peroxide.    Some  of  the  fissures  filled  with  calo.  spar. 
Spodfio  gravity  3<406. 
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COHPOSmON  OF  THXSK  TWO  0»1», 

DRIED  AT  212°    F. 

No.  1210. 
Proctor  ore. 

No.  1211. 

Ore,  1  mile  above 
Proctor. 

Cflrbonntu  of  iron    .....-....—.--....--•....••.... 

38.321 

22.564 

.&rO 

.15H 

8.414 

1.023 

.75U 

.372 

.309 

.2:0 

22.580 

4.620 

62.292 

Oxido  of  iron ... -. 

7.726 

Aluniina    _             _  .._.._.....  ...--.....•.^...... 

— 

.520 

Carbonnte  of  lime   ...................._..«......... 

1.9^4 

CiirboDate of  mogncsiii... --•.-•--- ._............-.-.- 

8.^85 

Citrboiiiite  of  miuistiiieso. _.............-.......  ..... 

1 .324 

Pho9p}ioric  acid --.. . « — - - 

1.463 

Sulphuric  acid  ...... .. . - ... — 

.510 

PoCanh . . •• . 

.2j?2 

Boda 

.347 

Silex  and  insoluble  silicates ...... - .... 

11.9H0 

Bituminous  matter  and  leas...... .............. 

2.687 

Total - 

ino.ono 

lOu.OOO 

Percentage  of  metallic  iron ..............._...... 

34.304 

!                    35.400 

Moisture*  lost  at  212°  F.,  (percent.) '. 

0.70 

1                       0.60 

1 

Rich  enough  to  be  profitably  smelted  into  iron,  but  containing  rather 
more  phosphoric  acid  than  is  desirable  in  iron  ore. 

No.  1212 — Saline  Efflorescence  called  in  the  neighborhood^ nitre ;^^ 
on  the  shale  with  the  carbonate  of  iron.     Prodor^  Owsley  county ^  Ky. 
(Collected  by  Messrs.  Downie  and  Lesquereux.) 
White  satiny,  acicular,  crystalline  powder,  on  and  mixed  with  frag- 
ments of  shale.    The  solution  in  water  was  neutral.    It  is  pretty  pure 
sulphate  of  magnesia^  or  Epsom  salt. 

No.  1213 — Coal.  Labeled  ^Coal  from  the  Big  Vein,  about  three  feet 
to  three  feet  ten  inches  thick,  owned  hy  Philips;  on  the  west  side  of 
Mirey  branch  ;  about  a  thousand  feet  from  the  river,  and  one  mile 
from  Proctor,  Owsley  county,  Ky.  Geological  position,  under  the 
conglomerate  or  millstone  grit.^^  (Obtained  by  Jos.  Lesley,  jr.) 
A  pure  looking,  deep  pitch-black  coal,  with  some  fibrous  coal  between 

the  layers.     Over  the  spirit  lamp  it  softened,  agglutinated,  and  swelled 

into  a  rather  <lense  coke;  with  much  smoky  flame.    Specific  gravity 

1.275. 

raOUMATE    ANALTSIS. 

^t;rc;mb7«tiw;-.;:.;i.™-:::*.::::::::::     ufi  ^ou.  toi.«i,  m.tt«  „     36.40 

100.00  lOU.OO 
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The  percentage  of  svlphur  was  found  to  be  0.796. 

Silica 3,984 

Alumina,  and  oxides  of  iron  and  msuiganede s 2.380 

Lime 103 

Magnesia 266 

Sulphuric  acid not  estimated. 

Potash - 231 

Soda ^ 176 

7.139 

No.  1214 — ^CoAL.    Labeled  '^Codfrom  McGuire^a  ^Big  Vein^  on  Upper 

Stufflebean  creek;  hdf  a  mile  north  of  Proctor,  Owsley  county,  Ky. 

Geological  position,  under  the  conglomerated     (Obtained  by  Joseph 

Lesley,  jr.) 

A  pure,  deep-pitch-black,  shining  coal.  Some  fibrous  coal  between 
the  layers.  Over  the  spirit  lamp  it  softened  and  agglutinated  and  swell- 
ed into  a  moderately  dense  coke.    Specific  gravity  1.235. 

PROXIMATE  ANALYSIS . 

ytS^r^^^mi'^^ii^i:v":"::"::.    ^-^\  T»tai  vouuie  n..tt«  „     39.60 
[igM^wn7^h«l"^'^:::::::::::::::::  _J?^|  Moderately  dense  cok...  ^^ 

100.00  ^00.00 

The  percentage  of  sulphur  was  found  to  be  0.645. 

COMPOSITION  OP  THE  ASH. 

Silica , 0.324 

Alumina,  and  oxides  of  iron  and  manganese... - .680 

Lime a  trace. 

Magnesia - 260 

Sulphuric  acid .132 

Alll^es  and  loss .104 

1.500 

No.  1031* — Coal.  Labeled  ^Coalfrom  Beatty^s  river  hank  big  vein; 
ninety  fed  above  the  river,  at  its  north  side,  between  Lower  Stuffie- 
bean  creek  and  Miry  branch,  and  nearly  opposite  to  Proctor,  Owsley 
county,  Kyr  Geolo^cal  position,  under  the  conglomerate  or  millstone 
grit'^  (Obtained  by  Jos,  Lesley,  jr.) 
A  pure  deep-pitch-black,  shining  coal;  with  fibrous  ceal  between  the 

layers.    Over  the  spirit  lamp  it  softiens  and  agglutinates,  gives  much 

smoky  fiame,  and  leaves  a  moderately  den^  coke.    Specific  gravity, 

1.338. 

•  This  and  the  following  number,  1031,  accidentally  omitted  in  their  proper  plaoea»  are  intro- 
duced here. 
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rAOXIXATE  AITALTSIS. 

Moisture -— —. 1.60i 

Volatile  combofltible  matters 36.7C| 

Fixed  carbon  (in  the  coke) . 55 . 1 4! 

Grey-purple  ash . . 6.60;i 


Total  volatile  matters 38.96 

Moderately  dense  coke 61 .74 


100.00  100.00 


The  percentage  of  sulphur  is  4.074. 


ooMPOsrrioii  or  tbx  asb. 

Silica 1.284 

Alumina,  and  oxides  of  iron  and  manganese • . 4.380 

Lime......... .... . - . a  trace. 

Magnesia .266 

Sulphuric  acid,  alkalies,  and  loss... .... . .670 

6.600 


POWELL  COUNTY. 

No.  1032 — ^Carbonate  of  Iron.    Labeled  ^Knob  Iron  Orcy  above 

Stanton^  Powell  county,  Ky^ 

A  fine-gr^ed,  dark-grey  ore ;  weathered  sur&ces  dull  reddish-brown 
and  yellowish.    Powder  yellowish  grey.    Specific  gravity  3.3571. 

COMPOSITION,  nano  at  212^  f. 

Carbonate  of  iron 51.082)      oo  noi  .»-.  «^«»  .^r  Smi» 

Oxide  of  iron 10.50o|  «32.021  per  cent,  of  iron. 

Alumina- .- 2.480 

Carbonate  of  lime - .,         6.780 

Carbonate  of  magnesia... . 10.048 

Carbonate  of  manganese . 4.034 

Phosphoric  acid. 1.088 

Sulphuric  acid .236 

Potash .527 

Soda 267 

Silex  and  Insoluble  silicates 14.040 


100.081 


No.  121 5 — Son-    Labeled  ^  Viryin  Soil,  from  Moses  8.  Conner's  famij 
near  Red  river,  Powell  county,  Ky.    Principal  forest  growth,  small 
white  oak,  also  some  hickories  of  small  size.     This  soil  is  chie/ly 
derived  from  the  Black  Devonian  shcde.^^ 
Dried  soil  of  a  dark  umber-grey  color.    A  con^derable  quantity  of 

fragments  of  dark  grey  and  soft  red  ferruginous  slaty  sandstone  was 

sifted  out  of  this  soil  with  the  coarse  sdve. 

No.  1216 — SoDL    Labeled  ^Same  Soil,  from  an  old  Jleld,  fifteen  to 
twenty  years  in  cultivation.    Moses  S.  Conner's  farm,  ^c,  ^c^    ^ 
Dried  soil  of  a  buff-grey  color.    Contains  fi:agments  of  red  ferrugin- 
ous slaty  sandstone^  but  not  so  much  as  the  preceding. 
3S 
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0. 1217 — Soil.    Lahded  ^Sub-sail,  from  the  8ame  old  field.    Moses 

S.  Conner* 8  farm,  ^c,  4*c." 

Dried  sub-soU  of  a  light,  greyish-buflf  color.  Contains  fragments  of 
ferruginous  sandstone,  like  the  preceding.  These  were  sifted  out  with 
the  coarse  seive  before  proceeding  to  the  analysis. 

One  thousand  grains  of  each  of  these  soils  were  digested  for  a  month 
in  water  charged  with  carbonic  acid  gas,  to  which  they  gave  up  soluble 
materials  as  represented  in  the  following  table : 


Organic  and  volatile  matters ...... 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime. -. 

Magnesia , 

Sulpbaric  acid 

Potash — 

Soda - 

Silica 

Loss — 


Watery  extract,  dried  at  212<>  F.,  (grains) 


No.  1215. 

No.  1216. 

Virgin  soil. 

Soil  of  old 

field. 

1.617 

0.566 

.714 

.314 

.680 

.517 

.098 

.118 

.033 

.019 

.114 

.0H7 

.037 

.037 

.200 

.200 

.042 

.045 

No.  1217. 
Sttb-0oil. 


e.460 
.181 
.147 
.223 
.045 
.049 
.021 
.200 


3.135 


1.903 


1.326 


The  composition  of  these  soils,  dried  at  400°  F.,  was  found  to  be  as 
follows,  viz: 


Organic  and  rolatile  matters . 

Alumina.. 

Oxide  of  iron  - — . 

Carbonate  of  lime  . «.. 

Magnesia- .— 

Br^wn  oxide  of  manganese.. 

Phosphoric  acid . —  . — 

Sulpharic  acid 

Potash A , 

Soda 

Sand  and  insoluble  silicates.. 
Loss  - 


ToUl 

Moisture,  lost  at  400''  F.,  (per  cent).. 


No.  1215. 

Virgin  soil. 


No.  1216. 

Soil  of  old 
field. 


6.033 

3.215 

4.885 

.095 

.5S1 

.130 

.278 

.278 

.579 

.031 

81.795 

.100 


100.000 


2.90 


5.102 

4.300 

5.285 

.070 

.420 

.220 

.174 

.110 

.290 

.187 

83.820 

.022 


100.000 


2.00 


No.  1217. 
Sub-soil. 


4.690 
5.8^5 
.020 
.540 
.145 
.143 
.067 
.350 
.067 
83.940 


100.000 


1.815 


The  large  proportion  of  potash  in  these  soils  shows  their  origin  &om 
Ihe  black  slate.  They  ought  to  be  fertile  and  durable  soils.  The  only 
deficiency  observed  in  their  composition  is  in  the  lime^  which  can  easily 
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be  supplied  in  top-dressing,  and  which  will,  no  doubt,  much  increase  th^ 
productiveness. 

PULASKI  COUNTY. 

No.  1218 — Carbonate  of  Iron  ;  from  the  coal  mines  of  the  Cumberland 
Coal  Company;  near  the  Falls  of  the  Cumberland  river,  Pulaski 
county^  -ffy."    (Sent  by  Gov.  R.  P.  Letcher.) 

A  dark-grey,  or  mouse-colored,  fine-grained,  compact,  carbonate  of 
iron.  Weathered  surfaces  reddish  and  yellowish.  The  specimen  is  appa- 
rently from  a  layer  about  three  and  a  half  inches  thick. 

COMPOSITIOIf,  DRIED  AT  212®   V. 

Carbontte  of  iron. 79.781)  _,«  rm«.^^-«*  «fi,^„ 

Oxide  of  iron 1.561{  =39.638  per  cmt  of  iron. 

Alumina .- 1.060 

Carbonate  of  lime 1.580 

Carbonate  of  magnesia . 3.094 

Carbonate  of  manganese  . . . . .120 

Phosphoric  acid -...- -  .758 

Sulphurio  acid .269=80.108  per  cent,  snlphw. 

Potash _ .212 

Soda — .034 

Bituminous  matter . . . .820 

Silex  and  insoluble  silioatee 8.780 

LoM ^ 1.931 

100.000 

Quite  a  rich  carbonate  of  iron. 

ROCKCASTLE  COUNTY. 

No.  1219 — Coal, /rom  Wm.  Dare's  bank;  onMcClure  branch  of  West 
Fork  of  Skefffs  creek;  about  eight  miles  east  of  south  from  Mount 
Vernon^  Rockcastle  county,  Ky.    Bed  only  stripped;  three  feet  dis- 
dosed,  but  is  about  forty  inches  thick,  with  about  a  three  fed  head  of 
black  slate  roofing'^     (Obtained  by  Joseph  Lesley,  jr.) 
Rather  a   dull-looking  coal;  pretty  tough;  not  much  fibrous  coal 
between  the  layers.     Exterior  stained  with  ochreous  oxide  of  iron. 
Over  the  spirit  lamp  it  swelled  up  into  a  spongy  coke.    Specific  grav- 
ity 1.249. 

nOZXMATE  ANALTBtS. 

vi'Sucimbu-^tibfe- maUi;:::::::::::    s':?'!  Tot^  wutae  m.tte» . —    39.40 
Bjffl^il!.*t™!i":::::::::;:    %fi  Spongy  cok. —    ww 

100.00  100.00 

Tlw  perottitage  of  sulphur  is  0.818. 
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No.  1220 — Coal.  ^From  Henry  MuUin's  hank;  in  a  ridge  which 
divides  Eoundstone  from  Skegg^s  creek  waters  ;  one  mile  southwest 
of  his  housCy  and  five  miles  southeast  of  Mt.  Vernon^  RockcasUe 
county  J  Ky.  Bed  forty  indies  thicky  with  a  capping  of  three  feet  of 
very  hard^  hluishj  slaty  shale;  and  above  it  six  feet  of  blue  shale.^^ 
{Obtained  by  Jos.  Lesley,  jr.) 
Besembles  the  preceding.     Over  the  spirit  lamp  it  behaved  like 

that.    Specific  gravity,  1.259. 

PROXIMATE    ANALYSIS. 

yS;^^^^mr^i^r^::::::::::    aeisoi  Total  youui,  matt«8 . —    as.oo 

K-^.°i«™™!L™"-:::::         1:ioi  Moderately d««.pongycok.   ^ffi^ 

100.00  100.00 

The  percentage  of  sulphur  was  found  to  be  0.685. 

con  POSITION  OF  THE  ABH. 

Silica 0.784 

Alununa,  and  oxides  of  iron  and  manganese .. • • . — ^  .580 

Carbonate  of  lime ^ - - —  .084 

Magnesia . — — . .. ... — .. .366 

Sulphuric  acid . — - — .... .111 

Potash 046 

Sodli ~  .343 

2.314 
ROWAN  COUNTY. 

No.  1221 — Sandstone.    Labeled  ^*Knob  Building  Stone;  mouth  of 

Triplett  creek,  edge  of  Rowan  county,  KyP 

A  fine-grained,  grey  sandstone.  Adheres  to  the  tongae.  Powder 
nearly  white.    Specific  gravity,  2.539. 

Dried  at  212®,  its  powder  lost  0.40  per  cent  of  moisture. 

OOUPOSITION,  DKXXO  AT  312®  F. 

Sand  and  insoluble  silicates . . . .. 90.240 

Alumina,  and  oxides  of  iron  and  manganese . 3.965 

Carbonate  of  lime  — - — — . 1.480 

Magnesia . i —  .932 

Phosphoric  add . ._. * . — — . -«.  .117 

Sulphuric  acid .• .... . — ... .269 

Potash .- .336 

Soda — 089 

Water,  expelled  at  a  red  beat .-  2.900 

100.328 

The  &ct  that  this  sandstone  adheres  to  the  moist  tongue  indicates 
that  it  will  absorb  moisture;  and,  consequently,  be  liable  to  di&int^rar- 
tion  under  the  influence  of  firost. 
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No.   1222 — Soil.      Labeled  ^Virgin  Soil,  near  Morehead,  Rowan 
county,  Ky.    Forest  growth,  white  oak,  chestnut,  hickory,  beech;  some 
sugar-tree  and  black  walnut.^^ 
Dried  soil  of  a  dirty,  greyish-buff  color.    Some  fragments  of  soft 

sandstone  were  sifted  out  of  it  with  the  coarse  seiye. 

No.  1223 — Soil.    Labeled  ^Soil  from  a  farm  in  Morehead,  Rowan 
county,  Ky.,  fifty  or  sixty  years  in  cultivation.    Knob  formoHonJ^ 

Dried  soil  of  a  greyish-buff  color,  lighter  colored  than  the  preceding. 

One  thousand  grains  of  each  of  these  soils,  digested  for  a  month  in 
water  charged  with  carbonic  acid,  gave  up  of  soluble  materials  as  fol- 
lows, viz : 

No.  1223. 
Old  fieia. 


Orgftnte  and  Tolatile matters ........ 

Alumina,  and  oxides  of  iron  and  manganese  and  phosphates. 

Carbonate  of  lime......... .^ 

Magnesia . — — . — 

Sulphuric  acid — 

Potash. - 

Soda - 

Silica 


Watery  extract,  dried  at  312''  F.,  (grains). 


1.928 


The  composition  of  these  two  soils^  dried  at  400^  F.,  is  as  follows: 


Organic  and  rolatile  matters 

Alumina  .. 

Oxide  of  iron ... 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese.. 

Phosphoric  add 

Sulphuric  acid 

Potash 

Soda 

Sand  and  insoluble  silicates.. 
Loss 

Total « 

Moisture,  lost  at  400«F.  .. 


No.  1222. 
Virgin  soil. 


5.461 

3.490 

3.085 

.220 

.311 

.195 

.078 

.110 

.400 

.022 

86.520 

.108 


100.000 


1.850 


No.  1223. 
Old  Add. 


3.797 

3.165 

885 

195 

279 


1 


.095 
.028 
.191 
.025 
90.420 


100.140 


1.250 


254 


CHEMICAL  BEPORT  OF  OSOLOGICAL  SUBVEr. 


The  only  deficiency  observed  in  the  compo^iion  of  the  virgin  soil  of 
this  locality,  is  in  the  proportion  of  phosphoric  add.  The  addition  of 
ground  bones,  or  of  super-phosphate  of  lime,  or  guano,  would  doubtless 
make  it  quite  productiva  The  soil  of  the  old  field  exhibits  the  usual 
signs  of  partial  exhaustion :  it  may  be  improved  by  the  same  means, 
just  indicated,  with  the  addition  of  wood  ashes. 

SCOTT  COUNTY. 

No.  1224 — ^^^  Shale, /rom  milk-sick  district.    Floyd's  Fork  of  Big 
Foffhy  Scott  county y  Ky'' 
A  friable,  dirty-grey-bufif  shale.    Powder  of  a  light  buflf  color. 

No.  1225 — ^"MuBSTONE,  from  mlk-sick  district,    Floyd's  Fork  of  Big 
Eaghy  Scott  county,  Ky^     {From  near  a  shetp  farm  where  the 
disease  was  more  prevalent  than  ordinary.) 
A  friable,  dirty-buff,  shaly  rock.    Adheres  to  the  tongue. 

COMPOSITION  or  THX8B  ROCKS,  DUED  AT  212^   F. 


Sand  and  insoluble  silicates 

Alamina,  and  oxides  of  iron  and  manganese 

Carbonate  of  lime — 

Carbonate  of  magnesia  and  loss 

Phosphoric  acid , 

Sulphuric  acid 

Potash.. 

Soda  — — . 

Water,  expelled  at  a  red  heat 


lOU.OOO 


No.  1224. 

No 

.  1225. 

Shale. 

Mudstone. 

75.920 

77.840 

11.660 

9.140 

1.480 

3.784 

6.220 

3.401 

.482 

.566 

.338 

.803 

not  estim'd 

.579 

not  estimM 

.047 

3.9U0 

4.340 

100.000 


These  shales  were  fully  tested  for  traces  of  the  poisonous  metals,  but 
nothing  was  found  in  them  which  might  be  supposed  to  occasion  the 
endemic  disease. 

TRIGG  COUNTY. 

No.  1226— LiMONrrE.    Labeled  ''Pot  Ore  from  D.  HiUman's  Empire 

Furnace^  Trigg  county^  Ky^ 

A  curved,  irr^ular  layer  of  dense,  dark  colored  limonite,  inclosing 
a  large  cavity,  through  the  walls  of  which  project  some  remains  of 
conilloid  bodies,  (probably  cyathophylli.)    Exterior,  soft  ochieous  ore,  of 
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red,  yellaw,  and  brown  colors.    Powder  of  a  handsome  Spanish-brown 
color. 

No.  1227 — ^LiMONrrB.    Labeled  ^^Brown  OrCy  Umpire  Furnace^  ^c" 

A  dense,  dark-brown  limonite;  in  pretty  thick  irregularly  curved 
layers,  incrusted  with  bright  red,  yellow,  and  brown  soil  ochreous  ore. 
Powder  of  a  brownish-yellow  color. 

coiiPOtrriON  or  these  two  orxs,  duxd  at  912^  r. 


Oxide  of  iron 

Alumina.... . 

Carbonate  of  lime 

Magnesia 

Brown  oxide  of  manganese... 

Phosphoric  acid 

Sulphuric  acid 

Potash. 

St)da , 

Silex  and  insoluble  silicates^. 

Combined  water . 

Loss - .— 


Total 

Moisture,  expelled  at  aia*"  P.. 
Percenter  of  metallic  iron  .. 


No.  1226. 
Pot  ore. 


86.540 

.580 

a  trace. 

.289 

.184 

.374 

.166 

.193 

.076 

7.080 

5.560 


No.  1227. 
Brown  ore. 


68.540 

.480 

trace. 

.854 

.384 

.156 

.122 

.502 

.129 

17.100 

ll.lHO 

.553 


101 .042 


1.400 


60.605 


100.000 


1.600 


48.009 


The  "pot  ore'*  is  the  richer,  but  the  "brown  pre"  will  doubtless  yield 
the  tougher  iron  of  the  two. 

No.  1228 — ^Limestone.    Labeled  ^Grey  Limestone  wed  as  a  flux  at 

Umpire  Furnace^  Trigg  ccutdy^  KyP 

A  inoderatdy  coarse-grained  dark-grey  limestone,  containing  fossils 
and  presenting  shining  crystalline  &cets. 


coMroBinoit,  dbibo  at  212^  f. 


Carbonate  of  lime ... . 

Carbonate  of  maenesia . 

Alumina,  and  oxides  of  iron  and  manganese.. 

Phosphoric  acid ... . ..... 

Sulphuric  acid . ...... .... 

Potash 

Boda . .... ^^-..--. 

Silex  and  ineolable  silicates ....... 


93.040»>52.21  per  et&t.  of  lime. 
1.259 
2.980 
none. 

.242 

.193 

.179 
1.980 

.127 


100.000 
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Well  suited  for  the  nse  to  which  it  is  applied ;  espedally  as  it  con- 
tains  no  phosphoric  add.  It  would  be  still  better  did  it  contain  less 
sulphuric  acid. 

No.  1229 — Iron  Furnace  Slag.    Labeled  ^Slag  from  Empire  Fur- 

naccy  Trigg  countpj  Kyr 

A  dense^  smoky-blue  and  grey-blue  slag;  mottled  with  dark  (car- 
bonaceous?) matter;  opalescent;  translucent  on  the  thin  edges;  con- 
tainmg  a  few  air-bubbles.  Before  the  blow-pipe  it  eadly  fuses  into  a 
hgbt  bottle^een  glass. 

couroainoN. 


Silica 

64.480 
5.280 

Containing  oxjgenss33 .485 

Alumina ...........     ......... 

-— - 

Lime 

19.317  

6.493 

Magnesia 

Protoxide  of  iron...... —_.-.. 

1.304 

.421 

6.462 

1.434 

Protoxide  of  manganese 

Fhosf^oric  acid 

Sulphuric  acid 

Potash- 

in  the  silica,  as 
or  as 

.911  .... 
trace, 
trace. 
1.953 

204 

312 

Soda 

.319.--. 

182 

Tlie  oxjgen  in  the  bases  ia  to  that 

100.026 

10.514       33.485 
10.514  is  to  33.485 

1    is  to   3.204 

This  slag  approaches  very  nearly,  in  composition,  to  what  is  called  a 
tri-silicate;  and  the  large  proportion  of  protoxide  of  ux)n  in  it  (6.462 
per  cent.)  shows  that  ^e  addition  of  more  limestone  to  the  flux  would 
be  beneficial.  By  reference  to  the  former  yolumes  of  the  Report,  it  will 
be  seen  that  most  of  the  charcoal  fiimaces  in  the  northern  portion  of  the 
State  use  limestone  enough  to  produce  a  hi-silicaie  slag;  and  doubtiess 
the  larger  quantity  of  lime  tends  to  remove  sulphur  axid  other  impurities 
injurious  to  the  iron.  The  addition  of  some  aluminous  material,  (free 
from  phosphoric  acid,)  to  the  flux  of  the  Empire  furnace,  might  also  be 
an  improvement 

No.  1230— Pig  Ieon.    Labeled  ^Sharp  Iron,  Empire  Furnace^  ^c" 

A  fine-grained,  dark-grey  u*on.  Yields  to  the  file  and  extends  some- 
what under  the  hammer. 

No.  1231 — ^PiQ  Iron.    Labeled  ^Foundry  Irotiy  Empire  Furnace,  4*c, 

Bather  a  fine-grained,  dark-grey  iron.  Yields  easily  to  the  file;  in 
small  finagments  breaks  readily  under  the  hammer. 
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No.  1282 — ^Pia  Ibon.    Loibded  ^Wkite  Irm,  Empire  Furnace,  ^e^ 

Very  hard  and  brittle ;  quite  light  colored :  presenting  a  confused, 
bladed,  semi-cryBtalline  appearance  on  the  fractured  surfaces.  Dissolves 
with  difficulty,  in  dilute  acids,  and  by  means  of  iodine  in  warm  water. 

coHroaiTxoN  or  thbsk  tbubk  sf egimkicb  of  piq  iiioir. 


Iron... ... 

Graphite .......... 

CombiDod  carbon*. 

M  mganese . . 

Silicon 

Slag 

Aluminum 

Calciam   

Magnesium 

Potassium  ........ 

Sodium . .  . . 

Phoaphorus  ....... 

Sulphur 

Lots . ... 


Total... 
Total  carbon... 
Specific  grayity. 


No  1230. 
Sharp  iron. 


99.984 

2.700 

3.060 

.132 

1.104 

.284 

.177 

trace. 

.226 

.052 

trace. 

.249 

.094 


100.062 
4.760 


7.0629 


No.  1231. 

Foundry 
iron. 


93.686 

3.200 

1.360 

.133 

1.636 

.1.36 

.307 

trace. 

.264 

.114 

trace. 

.389 

.226 


No.  1232. 
White  iron. 


101.341 


4.560 


7.4872 


95.747 

trace. 

8.400 
.334 
.373 
.104 
.149 

trace. 
.224 
.157 

trace. 
.333 
.080 
.099 


100.000 


2.400 


7.6095 


For  the  analysis  of  the  hearth  sandstone  used  at  this  furnace,  see 
Utdan  county. 

The  specimens  from  the  Trigg  county  fiimaces  were  collected  by  Mr. 
Jno.  Bartlett 

No.  1233 — ^LDfoNTTE.  Labeled  ^^Pot  Ore,  from  the  ore  beds  of 
Centre  Furnace^  two  and  a  half  miles  back  of  Empire  Furnace^  Trigg 
county,  Kyy 

A  geode  formed  of  a  layer  of  dense,  dark-brown  limonite,  about  half 
an  inch  in  thickness^  forming  the  walls  of  an  irr^lar  cavity,  three  to 
four  inches  in  diameter.  Exterior  of  the  geode  composed  of  soft  ochre- 
ous  ore.  Interior  surfece  generally  hard,  and  sometimes  beautifiilly 
iridescent,  sometimes  smooth  and  polished,  mammillary,  or  botryoidal. 
Occasionally  the  cavity  of  the  geode  contains  clay,  casts  of  fossil  shells^ 
or  crystals  of  sulphate  of  lime ;  almost  always  they  are  filled  with  water 
and  mud,  the  analyses  of  some  specimens  of  which  are  given  below. 
S3 
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These  geodes  of  limonite^  called  by  the  furnace  men  ^^pots,"  are  fre- 
quently found  of  yery  great  siza  The  powdered  ore  is  of  a  reddish- 
brown  color. 

No.  1234 — ^LiMoNTTB.     Labeled  ^^  Brown  Orcy  Centre  Furnace  Ore 

Bedy  Trigg  countyy  Ky^ 

A  dense,  dark-brown  limonite,  in  thick  irregular  layers  coated  with 
red,  ochreous  ora    Powder  brownish-yellow. 

No.  1235 — Limonite.    Leveled  ^Brown  Ore  from  a  led  dose  to  Cen- 
tre Furnace^  Trigg  county y  Ky.     Too  near  to  the  furnace  to  be  work- 
ed; considered  superior  ore  by  the  manager J^ 
A  dense,  dark-brown  limonite ;  containing  several  small  cavities  lined 

with  small  quartz  crystals,  and  a  silicious  incrustation.    Powder  of  a 

yellowish-brown  color. 

OOMPOfllTTOlf  OF  TBE8K  THEEX  OftB,  DBIXO  AT  SIS*'   V. 


Oxide  of  iron .. ... 

Alumina 

Carbonate  of  lime 

Magnesia . 

Brown  oxide  of  manganese  .. 

Pho<<phoric  acid 

Sulphuric  acid .... 

Potash 

Soda 

Silex  and  insoluble  silicates.. 

Combined  water 

Loss 

ToUl 

Percentage  of  metallic  iron.. 
Moisture,  expelled  at  SIS**  F. 


No.  1333. 
Pof  ore. 


78.840 

1.380 

trace. 

.873 

.980 

.483 

.441 

.270 

.197 

11.580 

3.720 

1.236 


100.000 
47.330 


0.600 


Ko.  1234. 
Brown  ore. 


No.  1235. 

Brown  ore 
near  furnace. 


73.540 

1.3ti0 

truce. 

.500 

.640 

.220 

.097 

.359 

.123 

9.740 

11.320 

2.081 


100.000 


51.511 


0.340 


73.340 
.921 
trace. 
.527 
.444 
.159 
.475 
.289 
.043 

15.380 
9.460 


101.038 


51.361 


0.400 


No.  1236 — LniBSTONE.     Labeled  ^Limestoncy  used  as  flux  at  Centre 
FurnacCy  Trigg  countyy  Ky.    Found  in  the  neighborhood.^^ 
^  S^Yj  fos^liferous  limestone ;  glistening  with  small  crystsJUne  l&oetB 

of  calcareous  spar. 
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OOMPOSinON,  DSISD  AT  212^  r. 

Carbonate  of  lime 94.940as53.27€  percent  of  lime. 

Carbonate  of  majqiesia 1.958 

Alumina,  and  oxides  of  iron  mod  manganese.. « .2^0                                  ^ 

Phosphoric  acid...... .«„ .156 

Sulphuric  acid . not  estimated. 

Potash _ .181 

Soda .166 

Silezand  insoluble  silicates ~ 2.840 

100.521 


No.  1237 — ^Iron  Furnace  Slag.    Labeled  ^Slag  from  the  Grey  Irmy 

Centre  Furnace^  ^c" 

Translucent^  purplisb-blue,  marbled  with  opalescent  grey-blue.  Before 
the  blow-pipe  fuses  readily  into  a  clear  glass,  which  becomes  filled  with 
au:-bubbles  on  continuing  the  heat  in  the  oxidating  flame. 

No.  1238 — ^Iron  Furnace  Slag.    Labeled  ^^ Slag  from  the  Lively-Grey 

Iran^  Centre  Furnace^  4*c." 

Olive-green,  translucent  on  the  edges;  containing  many  large  aur- 
bubbles,  as  well  as  numerous  minute  ones.  Before  the  blow-pipe  it  is 
not  so  fusible  as  the  preceding :  melting  into  an  olive-green  glass. 

COMPOSITIOIf   or    THVflK  SLAGS. 


No.  1237. 

Slag  (grey        Oxygen, 
iron.) 

No.  1238. 

Slag  ( Lively-     Oxygen. 
grey.) 

Silica 

65.140    =  33.822 

7.580    =    37543" 

22.715    =    6.761 

.826    =       .330 

1.404    »       .310 

.171     =       .038 

marked  traces. 

not  estimated. 

1..564    =       .265 

.228    «       .038 

.872     

63.680    B=    33.064 

Alumina  ............  .... 

8  880     «aa     ~4Tl5d 

Lime . 

21.0N8    'rs      6  002 

M.ignesia 

Protoxide  of  iron 

.965    =         .385 
2.502    ~         .555 

ProUjxideof  m.inganese 

.632    B        .142 

Phosphoric  acid _. 

marked  traces. 

Sulphuric  acid . 

PutJish 

s.Ki* V..: 

.269 
1.630    »        .276 
.IHO    ^        .056 

Loss 'JS^'S, 

.174 

ToUl 

100.000          11.305 

100.000            11.566 

The  oxyrren  in  the  bases  is  to  that  in  the 
ailicaas 

11.305  to  33.82-2 
1  to  2.991 

11.566  to  33. 064 

or  as 

1  to  J. 859 

These  approach  very  nearly  to  the  composition  of  tri-silicates. 
No,  1239 — ^PiG  Iron.     Labeled  ^Grey,  or  Foundry  Iroiiy  Centre  Fur^ 

A  dark-gray  iron,  moderately  coarse  gruned,  specular ;  the  flat  gran- 
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ules  being  quite  brilliant.    Yields  easily  to  the  fila    Small  fragments 
easily  crushed  under  the  hammer. 

No.  1240 — ^PiG  Iron.    Labeled  '^Lively  Grey  Iron^  (forging^  Centre 

Furnace,  ^c. 

A  fine-grained^  light-grey  iron;  quite  hard;  yields  with  difficulty  to 
the  fila  Extends  very  littie  under  the  hammer ;  small  fragments  soon 
break  to  pieces  when  hammei^ed. 

COMPOSITION  OF  THUS  TWO  BPZCIUKSB  OT  PIG  IRON. 


Iron 

Graphite 

Combined  carbon 

Manganese 

Silicon -— -— 

Slag 

Aluminum 

Calcium 

Magnesium 

Potassium ... 

Sodium 

Phosphorus 

Sulphur 

Total  ...*. 

Total  carbon  .... 

Specific  grayitj  .. 


No.  1239. 
Grey  iron. 


94.786 

2.5U0 

1.700 

.133 

1.345 

Ab4 

.177 

troce. 

.2t5 

.048 

.042 

.0«0 

.122 


101.402 


4.200 


7.1256 


No.  1240. 

lively  grey 
iron. 


96.212 

2.0U0 

1.000 

.133 

.624 

.1(44 

.177 

trace. 

.333 

.070 

.oes 

.108 
.152 


101.058 


3.000 


7.4108 


By  the  kindness  of  Mr.  S.  S.  Goodrich,  of  Centre  furnace^  I  was 
supplied  with  two  specunens  of  the  water  contained  in  the  cavities  of  the 
'pot  ore '  of  this  re^on,  and  was  thas  enabled  to  submit  it  to  analyas^ 
as  follows : 

No.  1241 — ^Water  from  interior  of  Pot  Ore,  Centre  Furnace,  Trigg, 
county,  Ky.,  labeled  ^Liquid  from  interior  of  Pot  Ore.  The  walls 
of  the  'pot'  were  solid  and  compact,  and  from  one  to  three  inches 
thick.  This  'pot'  was  surrounded  by,  or  a  part  o^  a  lump  of  ore 
that  would  have  weighed  six  tons  (!)  and  it  was  taken  from  near  the 
middle." 

The  liquid,  which  was  sent  to  me  in  a  bottle,  (marked  No.  1,)  contain- 
ed a  large  proportion  of  tenaceous  dark-brown  mud.    (See  below  for 
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anftlysifl  of  this  sediment)    The  cork  of  the  bottte  was  sensibly  darken- 
ed, as  by  the  action  of  a  salt  of  iron. 

Evaporated  to  dryness  at  212°,  the  filtered  liquid  Irfl  only  0.405 
per  cent,  of  saline  matters;  which  was  principally  composed  of  ««/- 
f  hates  of  magnesioj  limey  and  manganesey  with  a  little  sulphate  of  irony 
and  a  small  proportion  of  chlorides. 

No.  1242 — ^Watbb  from  thb  interiob  of  Pot  Obb,  Centre  Fumacey 
^c.y  labeled  ^Liquid  from  a  large  'pot'  embedded  in  clay.  It  was 
rolled  out  and  broken*  and  found  to  contain  nearly  three  quarts  of 
the  liquid.  The  shell  was  fix>m  one  to  four  inches  thick."  (Sent  by 
S.  S.  Goodrich,  Esq.)  Bottle  No.  2. 
There  was  a  small  quantity  of  brownish  sediment  in  the  bottle.     The 

cork  was  only  slightiy  deepened  in  color.    Specific  gravity  1.0065. 
Evaporated  to  dryness,  it  left  0.84  per  cent  of  sdine  matterSy  dried 

at  212''  F.,  which  was  of  the  following 

COMPOSITION  : 

Salphate  of  manganese . ..... — ...  0.308 

Salphate  of  magDesia ,.. .2^5 

Sulphate  of  poush- .009 

Sulphate  of  lime .136 

Chloride  of  eodium _ .037 

Carbonates  of  lime»  magnesia  and  iron  and  loss ...  . 0e<5 

Saline  matters,  dried  at  212® - ^ —         0.B40  per  cent. 

No.  1243 — ^Sediment  from  the  water  indased  in  the  Pot  Orey  Centre 
Furnacey  Trigg  countg^  Ky^ 
An  umber  colored  earthy  material,  in  soft  fiiable  lumps. 

COHPOeiTlOlf,  DUKO  AT   212**   F. 

Sand  and  insolnble  silicates S8.380 

Alumina,  and  oudes  of  iron  and  manganese . .,... 3.5€0 

Lime . . ....... . . «  trace. 

Mnjmeflia... .. . ... ... « ..  .700 

Pho:*phoric  acid .— .OW 

Sulphuric  acid . .. .. not  estimated. 

Potash - .722 

S.»da_ 296 

Carbonaceous  matter ........... ... ... .. ..... ..... 3.000 

Water,  expelled  at  red  heat - 3.240 

100.010 

The  presence  of  the  above  described  saline  solution  in  the  interior 
of  the  ^pot  ore,'^  where  it  has  probably  existed  for  ag^  is  a  singular 
&ot;  which  may  throw  some  li^t  on  the  character  of  the  chalybeate 
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water  from  which  the  hydrated  oxide  of  iron  (limonite)  was  originally 
deposited.  The  sediment  examined  is  an  earthy  matter,  or  dried  mud, 
of  the  nature  of  common  soil. 

No.  1244 — ^Limonite.     Labeled  ^Pot  Ore,  from  Fulton  Furnace;  two 
and  a  half  miles  northwest  of  Empire  Furnace^  Trigg  countg,  -fi^." 
A  dense,  dark  brown  layer,  incrusted  with  cinnamon  colored  ochreoas 

limonite,  and  including  an  irr^ular  cavity.    Powder  yellowish-brown. 

No.  1245 — LmoNiTB.    Labeled  ^Brown  Ore,  from  Fulton  Furnace, 

^c,  6rcr 

A  dense,  dark  brown  limonite;  not  adhering  to  the  tongue;  covered 
with  browmsh-yellow  ochreous  ore.    Powder  yellowish-brown. 


C01IF081TI0N   OF  THE8K  TWO  LIM0NITE8,  DRIED  AT  212^   V. 

No.  1244. 
Pot  ore. 

No.  1245. 

Oxide  of  Iron- 

Lime..  . -- - - -  *--  — , ..._......... 

77.070 
.480 

a  trace. 
.773 
.5^0 
.438 
.097 
.308 
.270 
9.480 

11.100 

73.680 

.380 

trace. 

Miignesia  ........ ..........  ...... . ......... 

.649 

Browu  oxide  of  manganese . ...... ..  .. .-.. -.— — 

.380 

Phosphoric  acid . — ... ... - . ..  —  - 

.886 

Sulpliuric  acid .--—.—.. . .- — . -- 

.097 

Potaah 

.231 

Soda _ - 

.021 

Silex  and  insoluble  silicates ,.--' - 

13.230 

Combin^fd water... -  ............     _.       .-_.. .-. ----  _ 

10.800 

Total - ... 

100.596 

100.354 

Percentage  of  metallic  iron.. 

63.973 

51  .r.99 

Moisture,  expelled  at  212®  F., 

0.800 

0.9U0 

The  "brown  ore"  contains  more  phosphoric  acid  than  the  **pot  ore," 
and  hence  the  iron  made  from  it  may  not  be  so  tough  as  that  firom  the 
latter. 

No.  1246 — ^Limestone.    Labeled  ^'Grey  Limestone  used  as  a  flux  ai 

Fulton  Furnace.    Found  near  the  Furnace.^^ 

A  grey,  fossiliferous,  fine-grained  limestone ;  glimmering  with  small 
iacets  of  calc.  spar. 
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No.  1247 — ^Limestone.    Labeled  ^Black  Limestone^  samdiines  used  as 

a  flux  at  Fidion  Furnace;  btU  the  grey  is  considered  the  best,  and  is 

now  used.'^ 

A  dark-umber  colored  limestone,  (nearly  black.)    Bituminous  and 
fossilirerou&    Fme  granular  with  small  facets  of  calc.  spar. 

Powder  of  a  bufif-grey  color. 

COMPOSITION   07   THE8K  TWO   LIVCST0NE8,   DRIED  AT  212°  F. 


No.  1246. 
Grey  limestone. 


Carbonate  of  lime .. .. 

Carbonate  of  mftgneeia 

Alumina,  and  oxides  of  iron  and  manganese. 

Phosphoric  acid — «. ...... 

Sulphuric  acid . — . . 

Potash. 

Sodrt 

Silexand  insoluble  silicates .. 

Loss  and  bituminous  matters 


Total 

Moisture,  expelled  at  a  red  heat. 
Percentage  of  pure  lime.... 


88.180 

4.335 

.260 

trace. 

.180 

.251 

.054 

9.520 


102.800 


0.200 


.487 


No.  1247. 
Black  limestone 


69.080 

2.168 

2.4^ 

.335 

.532 

.356 

.232 

2l.b40 

2.978 


100.000 


0.200 


38.764 


The  grey  is  obviously  a  better  limestone  for  the  flux  for  the  iron  fiir- 
nace  than  the  black,  containing  more  lime  and  being  more  free  from 
injurious  impurities.  The  black  limestone  is  the  best  for  agricultural 
purposes,  for  spreading  on  land  to  increase  its  productiveness;  for  which 
it  is  very  well  adapted  by  its  large  proportions  of  phosphoric  and  sul- 
phuric acids  and  the  alkalies. 

No.  1248 — ^Iron  Furnace  Slag.    Labeled  ^Shgfrom  the  Fulton  Fur- 

naccy  Trigg  county^  KyP 

A  dense,  greyish  light  blue,  translucent,  and  bluish-grey  opake  and 
opalescent  slag.  Before  the  blow-pipe,  it  fiises  without  difficulty  into  a 
clear  light  bottle-green  glass. 


Silica- 

Alumina .  ......  .. 

Lime . . 

Magnesia ..... 

Protoxide  of  manganese  . 

Protoxide  of  iron 

Potash - 

Soda 


ooMPosinoir. 
64.880 


Ozjg«niiitlMbM«tlslothatl&th«tiUea,aa  . 


8.980 

21.200 

1.087 

.540 

2.660 

1.633 

.358 


Containing  ox7)ire&aBi33.687 


6.028 
.434 
.121 
.590 
.260 
.092 


101.238  o^g«naa 


11.722  to  33.687 
1    ia  10    8.874 
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TUs  dag  was  found  to  contain  phosphoric  acid  also,  but  its  quantity 
was  not  estimated.  This  slag  approadies  in  composition  to  what  is  call- 
ed a  tri'sUicate.  More  limestone  in  the  flux  could  be  advantageously 
employed  at  this  furnace. 

No.  1249 — Vm  Iron.    Labeled  ^ Sharp  Iron^  {lively  grey^  for  forging^ 
I  \FvUon  Furnace^  Trigg  county^  KyP 

A  fine  grained,  dark-grey  iron.  Yields  eaoly  to  the  file.  Small 
fragments  extend  a  little  under  the  hammer,  but  soon  break  to  pieces. 

No.  1250 — ^PiG  Iron.    Labeled  ^'Grey  Iron^  used  for  foundry  purposesy 

Fulton  Furnace^  4*c,  ^c." 

A  [moderately  coarse-grained  iron,  with  brilliant  flattened  grains, 
(specular?)  Yields  easily  to  the  file.  In  small  fragments  it  crushes 
easily  und6r  the  hammer,  and  does  not  extend  much. 


Iron -— 

Graphite 

Combined  carbon. 

Manganese 

Silicon 

Slag 

Aluminum 

Gsilcium 

Mignesium. 

Potifleium .. 

Sodium 

PhoephoruB ... 

Sulphur 


ToUl. 


Total  carbon 

Specific  grayitj  . 


No.  1249. 
Sharp  iron. 


93.546 

3.360 

1.64') 

.276 

1.008 

.184 

.069 

trace. 

'  .264 

.064 

.070 

.192 

trace. 


100.673 


5.000 


7.1440 


No.  1250. 
Grej  iron. 


93.204 

2.500 

l.bOO 

.276 

1.008 

.8^4 

.096 

trace. 

.311 

.064 

.070 

.252 

.053 


100.517 


4.300 


6.918 


The  ^ sharp  iron"  is  quite  a  puiie  specimen,  and  ought  to  produce 
tough  malleable  iron.' 

TRIMBLE  COUNTY. 

No.  1251 — ^Fossil  Shells.    Labeled  ^Murchisoniaspi  Trimble  county^ 

Ky.     What  composition?^^ 

Detached  specimens  of  fossil  shells  of  the  genus  Murchisonia,  with 
their  cavities  £dled  with  calc.  spar  and  limestone. 
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OOUFOStnON,  DEIID  AT  212^  r. 

Carbonate  of  lime . • 94.88^ 

Carbonate  of  magnesia . .. . ..  1.119 

Alumina,  andoxidesof  iron  and  manganese — ,...  .680 

Phosphoric  acid. .. , . .059                                                ^ 

Sulphuric  add .900 

Potash .193 

Soda _ .082 

Silex  and  insoluble  silicates 2.480 

Loss _ 307 

100.000  ' 

Tbey  do  not  di£fer  much  in  composition  from  the  limestone  in  which 
they  are  found. 

UNION  COUNTY.  ' 

No.  1252 — ^Imfube  Bituminous  Lmowte.    Labeled  ^ Black  Band  Iran 
Ore.     Over  the  fird  coal  at  Curlew  MneSj  Union  eounttfy  Ky^ 
A  dull,  almost  black,  shaly  ore;  very  full  of  small  particles  of  yellow 
iron  pyrites,  and  covered  with  effloresced  sulphate  of  u:on.    Powder 
neariy  black.  ; 

ooHroemoir,  raiso  at  313^  r.  i 

Oxide  of  iron «. 38.240 

Alumina . _ .778 

Carbonate  of  lime .- .680 

Magnesia 615 

Brown  oxide  of  manganese . .... .580 

Phosphoric  acid .602 

Sulphurioadd , 1.426 71 1.775  sulphur.  ^ 

Potash _ 328 

Soda 201 

SUex  and  insoluble  silicates 11.300 

Bituminous  matters . .... ...... 37.800 

Combined  water .- 5.100 

100.450 

Dried  at212'^  F.,itlostasmnchas  7.60per  centofmoistora    Too 
impure  to  be  used  as  an  ore  of  iron. 

No.  1253 — Sandstone.    Labded  ^ffearthrst4>ne  used  at  Empire  Fur- 
nace^  (Trigg  county^  hrougktfrom  Caseyvillej  Union  county^  Ky^^ 
A  friable  sandstone,  made  up  of  clear  rounded  grains  of  quartz ; 

some  parts  without  any  appearance  of  cement ;  in  other  parts  brown  from 

the  presence  of  ozide  of  ux)n,  &c.    Powder  of  a  light  buff  color. 
34 
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OOUPOflinOlf,  DBBD  AT  SlS^  F. 

Sand  and  insoluble  allicates 94.080 

Alumina,  and  oxides  of  iron  and  manganese -.         2.660 

Lime - -— —  trace. 

Magnesia , - — .-.— .733 

Phosphoric  acid, '092 

Sulphuric  acid .097 

Potash 250 

Soda 103 

Water,  expelled  at  red  heat 1.700 

Loss.-™ 285 


100.000 


Dried  at  212''  R,  it  lost  0.30  per  cent  oi  moisture. 
A  similar  sandstone  from  this  county,  used  for  hearth-stone  at  Suwan- 
nee furnace^  is  described  under  the  head  of  Lyon  county. 

No.  1264 — Coal,  (cmnd.)    Labded  ^Upperpart  of  Payne  and  Ber- 
ry's Coaly  Union  county^  Kyr 

Oenaral  color  dull  black,  with  irregular  blotches  of  shining  pitch  black, 
and  numerous  patches  of  yellow  pyrites ;  in  some  parts  imperfect  casts 
of  bi-valve  shells  and  a  fragment  of  vegetable  charcoal.  Generally 
scarcely  soiling  the  hands.  Over  the  spirit  lamp  it  decrepitated  some- 
what, but  did  not  swell  up  nor  agglutinate. 

No.  1255 — ^OoAL.    Labded  ^ Lower  part  of  Payne  and  Berry's  Coaly 

A  bright  pitch-black,  pure  coal ;  breaking  eaeily.  fibrous  coal,  like 
the  charred  remains  of  reed  leaves,  between  some  of  the  layers ;  but  the 
cleavage  sur&ces  are  generally  glossy  and  irregular,  with  an  approach  to 
the  bird-eye  structure.    No  appearance  of  pyiites. 

nU>ZIHATE  ANALTBIS  OV  TliKSl  TWO  SPECIllXIfS. 


Moisture , 

Volatile  combustible  matters 

Hxed  caitx>n  .-- 

FurpUsh-brown  ashes .. 

Total  Tolatile  matters 

Dense  coke 

Percentage  of  sulphur 

Specific  grayity , 


No.  1254. 
Upper  part. 


2.00 
35.40 
37.30 
25.3a 


100.000 


37.40 
62.60 


16.142 
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Moistore -. 

Volatile  eombufltible  matten . 

Fixed  carbon 

Dark  pnrpliflh-grey  ashes...  . . 


No.  1959. 

Lower  part. 


4.50 
37.10 
55.10 

3.30 


100.00 


Totfti  TolaHle  matters . 
Ijight  coke .... 


41. 6U 
58.40 


Percentage  of  sulphur . 
Specific  gravity 


3.369 


1.974 


A  marked  diffeienoe  will  be  seen  in  the  composition  and  purity  of 
theee  two  sampleB. 


GOiirosrrioic  or  m  ash  or  no.  15255,  (lowu  r^ET.) 
Silica ^ 

Alamina,  and  oxides  of  iron  and  manganese 

Lime  . 


Magnesia 

Sulphuric  acid. 


1.044 

9.080 

.103 

.133 

.066 

3.496 


Traces  of  alkalies  and  phosphoric  add  were  present. 

No.  1256 — Ck)AL.    Labeled  ^Cmnd  Coaly  upper  party  at  Caseff^s  ndnesy 

Union  county,  KyP 

^A  half  inch  layer  of  cannd  coal  with  a  quarter  of  an  inch  of 
pyritous  bitaminoqs  shale  above  it^  and  bituminous  coal  under." 

A  dull  black,  tough,  satiny  looking  coaL  Over  the  spirit  lamp,  frag- 
ments swell  very  little,  and  do  not  agglutinata    Specific  graviiy  1.282. 


Moisture  ................... 

Volatile  combustible  matters.. 
Fixed  carbon 

Light-grey  i 


nOXIMATB  ANALYSIS. 
_  0.40) 


48.90; 

15.90 ; 


Total  Tolafile  matters. 
Piretty  dense  coke  — ^. 


35.90 
64.10 


100.00 


100.00 


The  percentage  of  sulphur  was  found  to  be  1.017. 


oovrosmoN  or  the  ash. 

6moa - - 10.444 

Alaiiuna«  and  oxides  of  iron  and  mangsnesff . 4.138 

.. ...•• - - .— — . trace. 


Lime. 

Magnesia ... 

Phosphoric  add.. 
Sulphuric  add... 
AlkaUes  and  loss . 


.399 
.189 
.060 
.677 


15.900 
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The  ash  of  this  impure  coal  contains  notable  proportions  of  phos^ 
phono  acid  and  the  alkalies. 

No.  1257— Coal.    Labded  ^Bird'^-eye  Coaly  M.  10,  or  first  cod  at 

Curlew  mineSy  Union  county^  Ky^ 

A  dull-black,  tough  cannel  coal;  with  a  curled-maple-Iike  stracture. 
The  surface  of  the  specimen,  especially  on  the  lines  of  cleavage,  had 
become  covered  with  effloresced  sulphate  of  iron,  although  it  had  been 
kept  in  a  comparatively  dry  room,  wanned  with  a  constant  fira  Over 
the  spirit  lamp  it  softened  and  swelled  very  little;  burnt  with  much 
smoky  flame,  leaving  a  pretty  dense  coke.    Specific  gravity  1.328. 

P&OXUIATK  ANALTBU. 

^STcimbiubiVmiiii.:::::;;:::-.!-::    ^^  Touitoutaematt*....    41.30 

Fixed  carbon  (in  the  coke) 44.301  t,,^^  a^^^  «^v^  ko  to 

Grey-purple  adies 1 14.40J  ^^^  ^"^  «>^« 58.70 


100.00  100.00 


The  percentage  of  ^vXphir  was  found  to  be  9.639. 


ooMPOimoN  or  rax  abb. 

Silica 2.784 

Alumina,  and  oxides  of  iron  and  manganese . 11.320 

Lime -.-— ... .-... — .— ..— • — ..— .  .-.^..  trace. 

Magnesia — - .299 

Sulphmioacid... - .201 

Alkalies not  estimated. 


14.504 


iSabmitted  to  destructive  distillation  for  the  production  of  <nl,  &c.,  it 
yielded  the  following  products,  viz : 

Cmde  oil-. - - 190.0 

Ammoniaeal  water .... . . . —  . 56.0 

Colie 608.5 

Combustible  gases  and  loss .-....•—..... ................... 145.6 

1<M)0.0 


The  gases'firom  a  thousand  grains  measured  seven  hundred  and  five 
cubic  inches,  and  were  not  remarkable  for  illuminating  powers.  The 
remaining  coke  was  porous  and  aggregated  ^into  a  single  mass.  If  the 
specimen  tried  is  a  &ir  sample  of  this  coal,  it  does  not  promise  much 
for  the  manu&cture  of  coal  oil.  It,  moreover,  contains  much  mere 
sulphur  ihan  the  average. 
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No.  1258— Coal.    Labeled  ""JSqmvalefU  of  BdCa  Cod.     Cod  Com- 

pony  hank,  town  of  MuLford,  Union  county^  Ky.^^ 

A  deep  pitch-black,  somewhat  brittle,  shining,  coal,  cleaving  into  thin 
layers,  with  irr^alar  shining  sur&ces,  and  little  or  no  fibrous  coal  or 
pyrites.  Exterior  coyered  with  orange  colored,  ochreous^  oxide  of  iron. 
Over  the  spirit  lamp  it  softened  and  agglutinated  into  a  spongy  coke. 
Specific  gravity  1.296. 

nOXIllATB    ANALTfllS. 

VotSrcimb,;;tiwV  m"^^^^  35:^S  Total  combuBUble  matter...         37.30 

Fixed  carbon  (in  the  coke) 69.10/  g  .  ^  ^ 

Purplish-grey aahea 3.60$  ^"^^^  ~*® ®-7® 

100.00  100.00 


The  percentage  of  sulphur  was  found  to  be  1.609. 


ooMrosrnoN  op  thi  aih. 

Silica - ~ 1.384 

Alumina,  and  oxides  of  iron  and  manganese.* — ^.... . ....... —         S.060 

Lime  — — .271 

Magnesia . ... ^. . .... . .099 

Alkalies  and  solphnrio  acid ..... not  estimated. 

3.834 

A  very  good  bituminous  coal. 

No.  1259 — ^"Ferruginous  limtsroTSE,  fifteen  to  twenty  inches  thick,  over 
(he  "^WdC'  Cod,  at  Mulford's,  Union  county,  Ky.  How  much  iron?'' 
A  dull,  greyish-black,  fine-grained  rock.    Not  adhering  to  the  tongue. 

Powder  mouse-colored.    Specific  gravity  2.686. 

COMTOeiTIOIf,   WED  AT  312®  9. 

Carbonate  of  lime ^ 47.380 

Carbonate  of  magnesia ..... 19.601 

Carbonate  of  iron 1    13.556 

Carbonate  of  manganese  .. ...... . ... ........... ...        .723 

Alumina • 4.000 

Phosphoric  acid - ... .. . . .648 

Sulphuric  acid - «. 223 

Potash - _         .291 

Soda 160 

Silex  and  insoluble  silicates 7.280 

Fituminous  matten 6.160 


100.230 


Contains  too  small  a  quantiiy  of  ojdde  of  iron  to  be  used  as  an  ore 
for  the  production  of  that  metal 
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WOODFORD  COUNTY. 

No.  126  0 — ^  Mineral  Water.    From  a  hored  weH,  eighty-9ix  fed  deep^ 
on  (he  farm  of  Mr.  Jno.  H.  WilHams^  three  miles  northeast  of  Fer- 
saiUes,  Woodford  county,  KyP 
The  water  has  a  strong  bitaininous  smell;  and  when  evapoiated  to 

diyness  at  212°  F.,  left  3.555  per  cent,  of  saline  matters;  the  compo* 

sition  of  which  is  as  follows : 

Carbonates  of  lime  and  magnesia . traces,  not  e8<imatad 

Chloride  of  sodium,  (common  salt) .. « • ....  3.340 

Chloride  oi  potassium ., — ...— — .-.^. —  .014 

Chloride  of  calcium... — .385 

Chloride  of  magnesium . . . •*...«  .880 

Sulphuric  acid .. — .^ ) 

Bromine - >  .596 

Alomina,  silica,  and  loss . . . . ) 

3.555 


No.  1261 — ^Mineral  Water.   ^From  a  hored  well  sixty  feeA  <fey,  (d 
Judge  JR.  C.  Grave's  farm,  Woodford  county j  Ky^^ 
The  recent  water  contains  a  little  sulphuretted  hydrogen ;  it  conttons  a 
flocculent  whitish  sediment^  which  is  composed  of  svlpkar,  mixed  with 
organic  matter j  a  little  carbonate  of  Ume,  and  a  trace  of  oxide  of  iron. 

When  the  water  is  boiled,  it  forms  a  considerable  whitish  deposit^ 
composed  of  carbonate  of  lime,  with  some  carbonate  of  magnefiia.  The 
remaining  saline  solution  is  alkaline,  and  contains  carbonate  of  soda, 
with  a  little  sulphate,  and  some  chloride  of  sodium,  with  chloride  of 
magnesium  ^nd  a  little  chloride  of  calcium.  The  total  saline  matters 
amount  only  to  0.0285  per  cent 
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For  the  sjikc  of  comparisoa  with  the  soils  of  Kentucky,  a  nombcr  of 
6oils  from  the  Statoe  ot  lUiuob,  lailmim,  Iowa,  Miimesobi,  and  WUooq- 
Biiij  mostly  pniirie  soils,  collected  by  Dr.  D.  D.  Oftca^  duringfbi^  Borth- 
western  explomUons,  were  submitted  to  aimlysia.     The  i  eeults  are  given 

below, 

• 

No.   12G2— Soil.     Lahehd  ""Tllinois   Virgin  Prmne  SmL     Surface 
soilj  fii  the  junction  of  (he  lUimis  Centrai,  and  the  Ohio  and  Mims* 
sippi  rmlroad$^  Odia^  Mmon  munty^  lUinois.     {Colkdtd  b^  W.  A. 
Ounn^  Esq^) 
The  dried  soil  is  of  a  mouse  color. 

No.  12G3— Soil.     LaheUd  ^'Uplmd  Soil,  {$ec.  10,  21  27,  JVT  M.  16  W. 

of  Ath  P.  M)     L\Euu   Gttliee^  Wiscomin.     On  the  eonfins^  of  (he 

lower  smdstone  ami  lower  mtiffneman  limestone^  of  the  Lower  SUurian 

formndion.^     {Coikeitd  by  Dr.  Owen.) 

Dried  soil  of  a  mouae  color^  eontaiuiiig  a  large  proportioQ  of  Tege* 
table  remains,  and  some  small  rounded  clear  grains  of  sand. 

No,  12G4— Soil,     Lalded  ^SoU  from  the  White  EartJi  Prairie:  $ix 

miles  a^ove  Traverse  den  Sioux.     Minnemta  or  SL  Peters  riven'^  i 

{Collected  btj  Dr.  D.  /?,  Omen.) 

Dried  soil  of  a  rlark  umber  colof^  nearly  black;  exhibiting  much 
Bilicious  sand,  in  the  form  of  rounded  transparent  and  reddibb  and 
milky  gndns.     A  fragment  of  dark-brown  oxide  of  iron  sifted  out  of  it 

No.  1265^ — Soiu     Luhdcd  ''Virgin  Soil^  collected  new  the  dij^s  of  the 
mh-carhoniferom  magnesian  limestone;  three  or  four  miks  be/mif  the 
falls  of  the  Iowa  river^  lotvaj'     {Colketed  by  Dr.  D,  Z),  Omn.) 
Drietl  soil  of  a  dark  mouse  color,  containing  small  rounded  gniins  of 

hyaline  and  milky  qimrtz  sand  ;  and  an  irregular  fragment  of  yullowi*ib 

magnodaii  lunei^ML 
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296  APPENDIX, 

this  respect,  notwithstanding  the  considerable  variety  in  percentage  of  the 
ashes.  The  proportion  of  oxygen  in  the  bases  does  not  vary  much  from 
15  per  cent,  in  the  air-dried  le^ives  and  midribs  alone;  whilst  \hQ pro- 
portion of  ash  varies,  in  the  same  samples,  from  a  little  more  than  12 
per  cent,  to  more  than  22  per  cent.!  It  is  probable,  that  were  the 
irregular  quantity  excluded,  represented  by  "carbonic  acid  and  loss," 
in  the  tables,  the  approximation  would  be  greater  yet  Thus,  it  would 
appear,  that  within  certain  limits,  although  one  base  may  be  replaced  by 
another  analogous  base,  in  the  mineral  constituents  of  vegetables ;  as, 
for  instance,  soda  for  potash,  magnesia  for  lime,  and  vice  versa,  yet  they 
tend  to  replace  each  other  in  definite  proportions^  (or  equal  saturating 
quantities,)  as  in  ordinary  chemical  combinations.  M.  Barral's  calcula- 
tion giving  13  per  cent,  as  the  quantity  of  oxygen  contained  in  the  ash, 
included  that  of  the  stalks  as  well  as  of  the  leaves  and  midribs;  ours 
giving  about  15  per  cent,  in  the  ashes  of  the  leaves  and  nudribs  alone. 

Not  having  been  able  to  see  the  original  memoir  of  M.  Barral,  and 
finding  but  very  few  analyses  of  tobacco  ash  recorded,  in  the  works  to 
which  I  have  access,  I  am  unable  to  compare  the  following  analysis  with 
any  considerable  number  of  others ;  if,  indeed,  many  such  analyses  have 
been  published,  which  is  doubtful :  but  in  the  few  which  are  to  be  found 
in  the  journals  of  science,  the  proportion  of  the  ash  to  the  air-dried 
plant  is  generally  over  stated,  le^ause  the  fine  sand,  derived  from  the 
dust  of  the  soil  which  has  adhered  to  the  viscid  leaves,  has  not  been 
excluded  in  the  analysis ;  hence  the  proportion  of  silica  has  been  stated 
as  high  as  12  per.  cent,  in  an  analysis  quoted  by  Sprengel,  and  in  that 
by  Merz,  quoted  at  the  end  of  the  Chemical  Report  in  the  2d  Vol.  of 
these  Reports  on  the  Geology  of  Kentucky,  it  is  stated  at  more  than 
four  and  a  half  per  cent.  In  the  thirty  analyses  given  below,  the  average 
proportion  of  the  silica  is  about  the  third  of  one  per  cent,  only,  and  it 
rarely  is  found  to  exceed  one  and  a  half  per  cent. 

The  fresh  leaf  of  the  tobacco  is  always  covered  with  a  viscid  secretion, 
which  causes  dust,  &c.,  to  adhere  firmly  to  the  surface,  sometimes  in  con- 
siderable quantity.  In  these  analyses  the/;?^  sand,  from  the  dust  of  the 
soil  adhering  to  the  lejives,  was  excluded,  by  digesting  the  residual  sili- 
cioiis  matters  in  a  dilute  alkaline  solution,  and  rejecting  all  that  Wfis  not 
dissolved  in  that  menstruum,  which  easily  takes  up  the  silica  which  had 
entered  into  the  composition  of  the  vegetable,  and  leaves  the  iand  undi^ 
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solved.  In  treating  the  Caba  tobacco  ash  in  this  way,  it  was  interesting 
to  see  tibe  sand,  thus  excluded,  of  a  marked  red  color,  showing  that  tiie 
plant  had  grown  on  the  celebrated  red  soil  of  that  island. 

In  ten  analyses  of  tobacco  ashes  by  Fresenias  and  Will,  published  in 
the  Journal  fur  Praktische  Chemiej  XXXVIII,  31,  June,  1846,  the  pro- 
portion of  sQicj^  given  is  from  3.59  to  14.16  per  cent !  although  they 
attempted  to  exclude  the  sand  by  the  use  of  a  caustic  alkaline  solution. 
Doubtless  they  boiled  it  in  too  strong  a  solution,  and  thus  dissolved 
some  of  the  fi^e  sand  itself  They  do  not  give  the  relative  weight  of  the 
ash  to  the  dried  lea^  and  thdr  analyses  are  so  much  the  less  valuable  in 
an  agricultural  sense.  The  proportions  of  potash,  in  th^  different 
specimens,  vary  from  23.33  to  6.01  per  cent  of  the  ashes  In  Table 
VII  (a,)  which  we  have  appended,  giving  the  proportions  of  the  several 
ingredients  in  one  hundred  parts  of  the  ashes  of  the  thirty  samples 
analyzed  for  this  Report^  the  quantity  of  potash  varies  from  35.38  to 
20.54  per  oent  In  only  two  specimens  does  the  silica  appear  as  high  as 
10.66  and  9.20  per  cent ;  and  in  these,  which  were  the  first  analyzed, 
the  error  mentioned  above  was  committed. 

Recently,  a  r^K)rt  of  four  analyses  of  the  ashes  of  tobacco  leaves^  and 
of  three  of  the  ashes  of  the  stdksy  by  Dr.  Chas.  T.  Jackson,  of  Boston, 
Masa,  together  with  the  analyses  of  four  tobacco  soils  and  four  sub-soils, 
have  appeared  in  the  Patent  Office  Keport  (Agriculture)  for  1858,  p. 
290.  The  soil  and  plants  were  fix)m  l^lassachusetts  and  Maryland.  In 
these  tobacco  leaf  analyses  the  quantity  of  ^  sUica  and  siUdous  dust "  is 
from  8.60  to  29.40  per  cent  of  the  ashes !  No  effort  having  been 
made  to  exclude  the  silidous  sand  from  the  silica  which  entered  into  the 
compodition  of  the  leaf  The  proportion  of  ashes  to  the  air-dried  leai^ 
with  this  great  irr^ularity  in  the  silicious  dust  induded,  varies  from 
14.53  to  20.20  per  cent,  and  the  quantity  o(  potash,  from  15.20  to 
20.40  per  cent  of  the  ash.  We  have  appended  tibe  report  of  these  four 
analyses  as  well  as  of  the  tiiree  of  the  ashes  of  the  tobacco  stalk,  for 
reference  and  comparison.  It  will  be  seen  that  tiie  percentage  of  ash  to 
the  dried  stalk  is  from  8.72  to  10.72 ;  the  proportion  of  potash  in  the 
ashes  of  the  stalk  is  from  27.48  to  40.12  per  cent ;  that  of  lime  from 
11.84  to  28.88  per  cent,  and  that  o(  phosphoric  add  from  10.28  to 
12.52  per  cent;  provided  tiie  figures  are  correctly  printed;  for,  it  will 
be  seen,  there  is  such  a  remarkable  identity  of  tlie  figures  (in  the  columns 
38 
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No*  1  a  and  No.  3  a,)  representing  the  proportions  of  tibe  potash,  soda^ 
lime,  magnesia,  phosphoric  acid,  sulphuric  acid,  and  chlorine,  even  to  the 
smallest  decimal  fi-action,  (except  in  the  lime,)  that  it  is  very  probable 
some  error  in  copying  has  occurred.  The  probability  that  two  similar 
analyses  should  give  so  exactly  the  same  figures  in  the  results,  in  seven 
different  ingredients,  being  quite  small. 

METHOD  OF  ANALYSIS  OF  THE  TOBACCO  ASH. 

The  method  of  analysis  followed  may  be  thus  described:  The  various 
samples  of  tobacco,  in  the  original  small  bundles  of  leaves,  or  "hands," 
were  freely  exposed,  in  a  dry  room  where  a  fire  was  kept  daily,  until  they 
were  all  thoroughly  air-dried.  It  was  found  that  when  thus  equally 
exposed  they  dillered  much  in  their  apparent  dryness ;  some  samples 
being  crisp  and  brittle,  whilst  others  remained  permanently  soft  and  flex- 
ible ;  especially  those  which  contained  much  chlorides.  An  average  leaf* 
was  now  cut  into  small  pieces,  midrib  and  all,  and  weighed  before  and 
after  exposure,  for  a  day  or  more,  to  the  temperature  of  boiling  water  in 
the  water-bath.  The  loss  of  weight  observed  indicated  the  moisture  of 
the  air-dried  leaf 

The  dried  leaf  was  then  carefully  burnt  to  ashes,  with  the  lowest  pos- 
sible heat,  in  a  large  platinum  capsule,  over  a  spuit  lamp;  and  the  ash, 
cooled  over  sulphuric  acid,  was  weighed. 

The  ash,  not  always  perfectly  ^te,  was  now  digested  in  pure  diluted 
nitric  acid  at  a  moderate  heat,  and^  aft^r  a  sufficient  time,  the  undissolv- 
ed residue,  separated^  washed,  and  dried,  was  weighed.  This  residue 
consists  of  sandy  silica^  and  unburnt  carbon.  The  amount  of  the  latter 
was  ascertained  by  burning,  and  was  excluded  from  the  weight  of  the 
'ash,  as  was  also  the  sand,  by  the  process  mentioned  above. 

The  clear  acid  solution  was  now  carefully  divided  into  five  equal  parts 
by  means  of  a  pipette.  One  portion  was  evaporated  to  dryness,  for  the 
estimation  of  the  dissolved  silica;  which  was  added  to  that  which  was 
left  undissolved  by  the  diluted  nitric  acid.  Another  portion  was  used 
for  the  estimation  of  the  sulphuric  add,  by  nitrate  of  baryta,  &;c. 

The  third  portion  was  employed  for  the  estimation  of  Vbe  phosphoric 
acidy  by  the  use  of  molybdate  of  ammonia,  &c.  In  the  fourth  portion 
the  chlorine  was  estimated,  in  the  usual  way. 

•  •£  the  imall  samplet  two  or  three  leavts  wptt  taken. 
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The  fifth  portion  was  used  for  the  general  analysis  ;  pretty  much  in 
the  manner  described  in  the  third  volume  of  these  Reports,  under  the 
head  of  soil  analysis ;  with  this  difference,  that  the  first  precipitate,  pro- 
duced by  the  addition  of  ammonia,  containing  the  phosphates  *  &c.,  afiier 
being  dried  and  weighed,  was  dissolved  in  the  smallest  quantity  of 
hydrochloric  acid,  and  then  sulphuric  acid  and  alcohol  were  added  to 
separate  the  lime  as  sulphate^  by  which  means  the  amount  of  phosphate 
of  lime  (tri-basic)  was  calculated.  The  acid,  alcoholic,  filtrate,  evapo- 
rated nearly  to  dryness,  was  now  super-saturated  with  ammonia,  which 
gave  a  precipitate  of  phosphates  of  magnesia  and  iron,  &c.  This  mixed 
precipitate  was  dissolved  in  a  small  quantity  of  hydrochloric  acid,  and 
the  oxides  of  iron  and  manganese  separated  fi*om  the  magnesia^  &c. 

A  separate  estimation  of  the  phosphoric  acid  was  made  by  the  use  of 
the  ammoniacal-sulphate  of  magnesia  to  the  appropriate  filtrates. 

The  results  of  these  thirty  analyses  are  as  follows;  given  in  the 
tabular  form,  and  arranged,  as  nearly  as  possible,  according  to  the  geolo- 
gical formation  in  which  the  tobacco  was  grown.  Beginning,  however, 
with  Cuba  and  Florida  tobacco,  which  have  been  placed  in  the  first  table 
for  comparison. 

Table  I  (a.)     Composition  of  the  ashes  of  Cuba  and  Florida  Leaf 
Tobacco.     In  100  parts  of  the  air-dried  leaf 


Potash . 

Soda 

Limtt  . 


Magnesia 

Oxides  of  iron  and  manganese 

Phosphoric  acid .. 

Sulphuric  acid . 

Chlorine 

Silica 

Carbonic  acid  and  loss 


Per  cent,  of  ash  in  the  air-dried  leaf 

Per  cent,  of  moistiire  in  the  air-dried  leaf «.. 

Per  cent  of  phosphate  of  lime  in  the  air-dried  leaf... — 
Pe».  cect.  of  phosphate  of  magneua  in  the  air-dried  leaf. 


No.1. 

No.  2. 

Cuba. 

Florida. 

4.5249 

5.9015 

.37r2 

.1222 

5.625« 

2.9^69 

1.3590 

2.1581 

.3024 

.0401 

1.0788 

.4240 

.2676 

.4565 

1.3748 

.fc212 

.3508 

.2024 

5.4952 

3.8178 

Average. 


5.2433 
.2503 

4.3073 

1.7585 
.1712 
.7512 
.3?i0 

1.0980 
.2766 

4.6269 


20.7575 

16.9:^27  1   18.8451 

11.2411 

11.1764  

1.2063 

.2087  

.2302 

.2445 .- 

•  In  oocseqveoce  of  the  Urge  qnaatitjr  of  lime  and  magnesia  In  t«baooo  ash»  thciy  eoBtaia 
•11  the  phosphoric  acid. 
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No.  1.  Cuba  Leaf  Tobacco,  imported  by  Mr.  Meyer,  cigar  manufecturer, 
Lexington.  Leaves  quite  small;  of  a  light  greenish-brown  color, 
flavor  said  to  be  exceedingly  good  in  smoking. 

No.  2.  Florida  Leaf  Tobacco,  also  imported  by  Mr.  Meyer;  leaves  very 
small,  smaller  than  those  of  the  Cuba,  and  of  greenish-brown  color, 
with  numerous  small,  rounded,  light-colored  spots  upon  them.  Flavor 
very  mild  and  pleasant  when  smoked. 

The  leaves  of  both  these  specimens  were  much  smaller  and  thinner 
than  those  of  most  kinds  of  Kentucky  tobacco,  and  were  not  gummy 
on  their  surfaces. 

It  will  be  observed  that  the  Florida  tobacco  leaf  contains  but]  a  small 
proportion  of  limey  but  more  than  makes  up  its  proportion  of  alkaline 
earths  by  its  large  quantity  of  magnesia.  Although  the  percentage  of 
its  ash  is  small,  it  contains  more  potash  than  any  other  tobacco  examined. 
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No.  3.  Mason  County  Cigar  Leaf  Tobacco;  which  received  Ihe  premi- 
um from  the  Kentucky  State  Agricultural  Society  in  1856.  Obtain- 
ed by  R.  W.  Scott,  Esq.,  from  the  State  Agiicultural  Society  rooms 
at  Fiunkfort;  from  whence  were  procured  all  the  specimens  included 
in  this  table,  except  Nos.  11  and  12,  which  were  obtained,  by  the 
kindness  of  Mr.  Spratt,  from  Pickett's  Tobacco  Warehouse,  Louis- 
ville. 

No.  4.  "Maryland  Bay  Cigar  Tobacco,"  radsed  in  Bracken  county  by 
Dr.  J.  Bradford. 

No.  5.  "Leaf  Tobacco,"  raised  on  bottom  land,  in  Mason  county.  Pre- 
sented to  Kentucky  State  Agricultural  Society  by  Hon.  L.  J.  Brad- 
ford. 

No.  6.  "Leaf  Tobacco,"  raised  on  hill  land  in  Mason  county.  Present- 
ed as  above. 

No.  7.  "  Mason  County  Shipping  Tobacco."  Premium  from  Kentucky 
State  Agricultural  Society  in  1857. 

No.  8.  "Mason  County  Leaf  Sample."  Premium  from  Kentucky 
State  Agricultural  Society  in  1856. 

No.  9.  "Mason  County  Ggar  Tobacco,"  raised  by  L.  J.  and  J.  T. 
Bradford,  in  Bracken  county,  Ky. 

No.  10.  "Bracken  County  Tobacco,"  raised  by  Hon.  L,  J.  Bradford. 

No.  11.  Premium  Cigar  Tobacco.  Mason  county.  From  Pickett's 
Warehouse,  No.  998  L 

No.  12.  Trimble  County  Cigar  Tobacco.  From  Pickett's  Warehouse^ 
No.  9976. 

These  were  very  fine  samples  of  the  best  leaf  tobacco  of  Mason, 
Bracken,  and  Trimble  counties.  Some  of  them  having  received  prem* 
iums  on  public  exhibition.  The  leaf  is  generally  much  larger  than  those 
of  the  Cuba  and  Florida  tobaccos,  but  usually  quite  thin,  silky,  and  free 
from  gummy  matter;  and  of  a  rich  brown  or  bright  yellowish  brown 
color. 
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Tabus  III  (a.)     Tohacco  produced  an  ml  based  on  the  silicious  mud- 
atone  beds  of  the  Lower  Silurian  formation. 


Areniga. 


Potash. 
Soda... 
Lime  . 


Magnesia 

Oxidefl  of  iron  and  manganese . 

Phosphoric  acid 

Sulphoric  acid  . 

Chlorine -  — 

Silica  . 


Carbonic  add'and  loss...... . 

Per  cent  of  ash  in  the  air-dried  leaf.... 

Per  cent,  of  moisture  in  the  air-dried  leaf 

Per  cent,  of  phosphate  of  lime  in  the  air  dried  leaf 

Per  cent,  of  phosphate  of  magnesia  in  the  air-dried  leaf . 


No.  13. 

No.  14. 

4.2725 

3.1155 

.1818 

.15H2 

2.1154 

3.7693 

1.0909 

1 .3037 

.0418 

.0920 

.6i63 

.4247 

.8481 

.4716 

.5518 

.0460 

.1291 

.2464 

2.8008 

4.0865 

12.(>685 

13.7139 

9.8950 

12.54.14 

.8990 

.4745 

.3600 

.1400 

3.6940 

.1700 

2.9423 

1.1973 


.5305 
.6598 
.2989 
.1^78 
3.4337 


13.1819 


No.  13. 'Owen  County  Tobacco.  (Manufecturing.)  From  Pickett's 
Warehouse,  No.  9,998.  A  very  strong  tobacco ;  leaves  large;  dark- 
brown  ;  quite  gummy. 

No.  14.  Gallatin  County  Tobacco.  (Cutting  tobacco  ?)  From  Pickett^s 
Warehouse,  No.  347.  Leaves  of  moderate  size ;  brown  and  flexible. 
A  strong  tobacco  of  pleasant  flavor,  when  smoked. 
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No,  15.  ^Sarrm  Connfff  Tohatxa;''  frooi  theSktc  Agriciilturfll  roomg 
nt  Fninklbrt  A  bright  colortxl  tolmctio  r  tougli  and  ilcxible  ;  leaves 
of  II  riiodenite  size.     A  stioiig,  pungent  tokicco^  when  sniukotl. 

No.  16,  ''Bart  Couni if  Premium  Mamtfaduring  Tobacco''  No.  9934, 
Pickett's  Wiirehouse,  Louisville.  Alotlemte  sized  leaf;  uiottled  brown* 
ish  and  yellowyi.     A'ery  strong  tobacco. 

No.  17,  "ffrm;'  Coimiff  Tohacmy  No.  10,000,  Pickett's  Warehouse. 
A  biJght-yeUowish'browii  flexible  lejif;  suitable  Ibi  cigjirs.  (*•  Probably 
from  Spiiuiish  seed/')     A  pretty  mild  tobaeca 

No-  18,  ''Meade  County  Tobmmr  No.  9,9'j3,  Pitrkett's  Warehotisa 
Of  a  lieb  yello wish-brown  color;  "very  mild,  but  not  uf  a  very 
pletiSMnt  taste,"  when  smoketl     Cigar  tobjicco  ? 

No.  It).  "SlmpHm  Cotmijf  Tobacco.^'  No.  42,  Pickett's  Warehouse. 
Riither  ^  large  lesif,  flexible;  of  a  yetlowiah-browa  color;  "when 
smoked,  of  a  veiy  strong  and  unpleasant  taste*"     Shipping  tobacco  f 

No.  20.  ''Tafflor  Counly  nt^iuxor  No.  Ui,  Pickett^s  Warehouse. 
Quite  a  small  kif ;  not  very  tough  ;  of  a  light  yellowish-browu  and 
greenish  color.  Very  mild  and  pleasant  when  smoked,  Cuititig 
tobaeca  ?  ^ 

No.  21.  Larue  County  Tobaeco.     No.  310,  Pickett's  Warebousa     O 
bright,  very  light  yellowish  brown,  or  brownish  yellow  color*     Leivea 
of  moderate  size,  quite  flexible     Veiy  mild  when  smokcil     A  cigar 
tobacco  ? 

No.  22.  ''IlanUn  Coutity  Tobacco:'  No.  9994,  Pickett's  Warehouse, 
Lesives  of  a  good  size ;  yellowish-brown  and  gieenish  ;  not  very  flexi- 
bla     Strong  and  pungent  when  smoked.     Marmfacturing  iobaeeo. 

No.  23.  ''Christian  County  Premium  Shipping  Tobaccor  No.  10,008, 
Picketfs  Warehouse.  Aeavesofmodei ate  size;  dark  brown.  "Mud* 
erately  strong;  mther  plesisant  for  smoking," 

39 
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No.  24.  ^Henderson  County  Manufacturing  Tobacco.  Premum  from 
Kentucky  Slate  Agricultural  Society^  185G."  Leaves  of  a  moderate 
size;  brown.    "A  mild  tobacco,  but  not  very  pleasant  when  smoked." 

No.  25.  ^Henderson  County  Leaf  Sample.  Premh.  n  to  W.  S.  JSlam, 
by  Kentucky  State  Agricultural  Society. ^^  Leaves  large,  dark  brown ; 
tough.    ^A  strong  tobacco  when  smoked." 

No.  26.  '^Henderson  County  Leaf  Cigar  Tobacco.  Premium  to  W.  S. 
Elam^  by  the  State  Agricultural  Society y  1857."  Leaves  large; 
brighter  colored  than  the  preceding;  quite  flexible  and  tough.  ^^A 
very  pleasant  and  mild  smoking  tobacco." 

No.  27.  ^Henderson  County  Leaf  Manufacturing  Tobacco.  Premium 
to  T.  J.  Lockett  by  Kentucky  State  Agricultural  Society''  Leaves 
large;  of  a  rich  yeUowish-brown  color;  somewhat  flexibla  ^*A  weak 
tobacco  when  smoked." 

No.  28.  Henderson  County  Shipping  Tobacco.  Premium  to  W.  S. 
Elam,  from  Kentucky  State  Agricultural  Society.''  Leaves  large ; 
of  a  handsome  yellowish-brown  color;  somewhat  flexible.  "Very 
strong  when  smoked." 

No.  29.  Daviess  County  Premium  Cutting  Tobacco.  Pickett's  Ware- 
houscy  No.  10,010."  Leaf  of  a  moderate  size;  dark  brown  and 
greenish ;  not  very  flexible.  "A  very  strong  and  pungent  tobacco 
when  smoked." 

No.  30.  ^Graves  County  Catting  Tobacco.  Pickett's  Warehouse,  Nv. 
285."  Leaves  quite  largp  and  heavy;  dark-brown;  quite  flexi- 
ble, and  somewhat  gummy.  "  Moderately  strong,  but  quite  sweet 
and  pleasant  when  smoked." 

Table  VI  (a.)  Average  Composition  of  the  Ash  of  the  whole  thirty 
samples  of  Tobacco. 

Potash 4.2960 

Soda - 2.^93 

Lime.— 4.0328 

Magnesia... - - —        1.0753 

Oxides  of  iron  anil  manganese «.  .0549 

Phosphoric  acid '- .575:J 

Sulphuric  acid — .4787 

Chlorine - -  .4325 

Silica - 3104 

Carbonic  acid  and  loss.. — — ..... 4.3645 

P«rotQUf«  of  ash  in  the  air-dritd  leaf.....^ l5.^bl« 
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For  the  oike  of  comparison  I  append  tf  summary  of  the  analyses  of 
tobacco  ashes  by  Dr.  Chas.  T.  Jackson,  reported  in  Patent  Office 
Reports,  1858,  {AgrictUturCy)  viz:  four  of  the  ash  of  the  leaves  and 
three  of  the  ash  of  tiie  stalk  of  the  tobacco,  as  follows  : 

i\o.  1.  ^Locality^  Massachusetts ;  Hatfield^  Connecticut  river.     Farm 
of  W.  H.  Dickinson.     Sample  from  the  best  soiV^     (Ash  of  the 


No.  2.  ^Locality ^  Massachusetts.     Town  of  Whatley^  Connecticut  river, 
farm  of  J.  Allis.     Tolerably  good  soiU^     (Ashes  of  the  leaves.) 

No.  3,  ^Locality,  Maryland.     Prince  Georges  county.    Richest  soiV^ 

(Ashes  of  leaves.) 

No.  4.  ^Locality,  Maryland.    Prince  Georgis  county.    Much  worn 

8oiV\    (Ashes  of  leaves.) 
No.  1  (a.)  Ashes  of  the  stalk  of  sample  No.  1. 
Na  3  (a.)  Ashes  of  the  stalk  of  san^le  No.  3. 
No.  4  (a.)  Ashes  of  the  stalk  of  sample  No.  4. 


Potash - 

S.kU 

Li' ino  ._--•»—-••—--  .—  ._•— 
Mignesia 

Oxide«  of  iron  and  manga- 
ntse 

Phosphoric  acid 

Sul|ihuric  acid 

Chlorine 

Silira  and  eilicious  sand 

Carbonic  acid  and  loss 


No.  1. 
Leaf. 


No.  2. 
Leaf. 


Total- 


Per  cent  of  ash  in  dried  leaf 
or  Btalk.^- 


20.40  15.20 

6.03  !  2. .52 

25. 75  2d.H9 

1.60  .60 


1.20 
7.60 
2.75 
1.68  I 
9.60  I 
23.:i9 


1.60 

9.05 

2.72 

.72 

29.4'l 
9.90 


100.00  !  100.00 


18.92  i     20.20 


No.  3. 

No.  4. 

Leaf. 

Leaf. 

17.60 

20..32 

1.40 

4.36 

22.66 

25.  K5 

8.00 

2.00 

2.80 

1.20 

8.50 

7.15 

8.00 

1..52 

3.76 

.92 

8.60 

21.20 

18.68 

15.48 

100.00 

100.00 

14.53 

14.76 

No.l(a.)  No.3(a.) 
Stalk.  I   Stalk. 


40.12  40.12 

9.20  9.20 

11. b4  ,  11.48 

.bO  .bO 


2.00 

12.52 

2.04 

2.96 

.40 

16.12 


I 


1.40 
12.52 
2.04 
2.96 
2.40 
17.08 


No.4  (a.) 

Stalk. 


27.48 

7.28 

23.88 

.40 

1.30 
10.28 
4.48 
3.12 
3.20 
18.58 


100.00  .   1U0.04»  I     100.00 


10.72 


9.20 


8.7a 


Such  a  close  and  extmordinary  resemblance  appears  in  the  two 
columns  of  figures  under  Nos.  1  (a)  and  3  (a,)  that  it  is  probable  some 
errors  of  copying  have  occurred. 
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CHEMICAL  EXAMINATION  OF  NATIVE  WINES,  MADE  FROM  CATAWBA  AND 

HERBEMONT  GRAPES. 

One  sample  of  the  Catawba  wine  analyzed  was  made  by  myself,  ia  the 
autumn  of  1857,  from  grapes  grown  by  Mr.  Foley,  Fayette  county, 
Ky.,  which,  in  consequence  of  a  severe  drought,  had  not  filled  and 
ripened  well.  The  juice  was  fermented  in  a  glass  bottle,  air  having  been 
entirely  excluded  during  the  process^  by  a  tight  cork,  sealed,  through 
which  was  inserted  a  syphon-like  bent  glass  tube,  with  its  outer  end 
immersed  in  water  in  a  vial,  to  allow  the  carbonic  acid  to  escape  which 
was  produced  in  the  fermentation.  The  specific  gravity  of  the  fresh  juice 
was  not  taken;  but  that  of  some  from  Catawba  grapes  grown  in  my 
garden  in  1855  was  found  to  be  1.070. 

The  wine  obtained  was  almost  colorless ;  having  only  a  very  light 
reddish  tint  The  juice  having  been  immediately  separated  firom  the 
skins  and  seeds  of  the  grapes  in  moderately  pressing  them.  The  taste  of 
the  wine  is  quite  acid,  but  pleasant;  and  the  bouquet  is  remarkably  fine. 

The  other  specimen  of  Catawba  wine  examined  was  procured  for  me^ 
by  the  kindness  of  Jos.  M.  Locke,  M.  D.,  of  Cincinnati,  from  the  cellars 
of  Mr.  N.  L.  Longworth.  This  is  apparently  an  old  wine,  quite  sound, 
and  of  a  pale  sheiTy  color. 

The  Herbemont  wine  analyzed  was  also  obtained  firom  Mr.  Longworth 
by  Dr.  Locka  Its  color  is  yellowish,  like  that  of  cider.  The  bouquet 
is  not  as  pleasant  as  that  of  the  Catawba  wine ;  but  somewhat  like  that 
of  some  kinds  of  Rhine  wine.  It  contains  a  little  aldehyde^  the  result 
of  a  commencement  of  acetification,  and  was  found  to  yield  a  small 
quantity  of  acetic  acid  on  analysis.  It  was  evidently  beginning  to  turn 
to  vinegar. 

The  results  of  the  examinations  of  these  three  samples  of  wine  may 
be  tabulated  as  follows: 


Specific  gravity 

Per  cent,  of  alcohol 

Per  cent,  of  solid  extract 

Per  cent,  of  ash 

Quantity  of  caustic  soda  to  neutralize 
100  parts  of  wine 


My  Catawba, 
wine. 

0.995 

8.500 

1.748 

.145 

.404 

Longworth*8 
Catawba. 

•Longworth's 
Herbemont. 

10.6C0 

1.830 

.130 

.371 

10.660 

1.380 

.140 

.364 

Nierstein 
wein.    1842. 


0.995 

11.300 

l.SOO 

.130 

.270 


For  comparison  I  have  placed  in  the  above  table  the  results,  ^ven  by 
Bin,  CfQ<»*»d  ^  Mald«r,  ""Dit  ffhenUe  d^  Wdmr  f- 188|)  bf  his  ( 
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nation  of  the  Nterstein  tvine^  which,  amongst  the  Rhine  wines  he  analyzed, 
most  nearly  resembles  our  Cabiwba  in  composition.  Our  wine  will  be 
seen,  however,  to  contain  a  little  less  alcohol,  and  much  more  acid  than 
that  The  free  acid  in  the  first  sample  of  Catawba  above,  amounts  to 
about  one  per  cent,  and  is  not  disguised  in  the  wine  by  any  remains  of 
sugar ;  as  the  most  delicate  tests  could  not  detect  the  smallest  quantity 
of  that  substance  in  it  A  small  amount  of  sweetish  substance  is,  how- 
ever, contained  in  what  is  called  the  extractive  matter^  which,  no  doubt, 
has  been  sometimes  mistaken  for  sugar,  and  which,  according  to  the 
recent  observations  of  M.  Pasteur,  communicated  to  the  French  Academy, 
is  glyceriney  always  produced  in  the  vinous  fermentation  in  company 
with  a  small  quantity  of  succinic  acid.  The  percentage  of  free  acid  in 
the  Rhine  wines  is  less  than  this,  in  the  best  kinds ;  it  being,  accord- 
ing to  Schubert,  (Mulder,^ C%ewi.  des  WeinSy  f.  190,)  generally  from  0.8 
to  0.9  per  cent,  and  mollified  by  the  presence  of  a  larger  proportion  of 
extractive  matters^  containing  a  small  quantity,  less  than  one  per  cent,  of 
sugar  or  glycerine. 

f  The  quantity  of  grape-sugar  in  the  fresh  juice  which  furnished  these 
three  specimens  of  native  wine  must  have  been  from  about  17.  to  22.  per 
cent  We  are  told  by  Mulder,  from  the  best  authorities,  that  the  aver- 
age amount  of  grape-sugar  in  grape  juice,  from  all  the  various  wine 
countries,  varies  from  13]to  30  per  cent  According  to  Fontenelle,  the 
juice  of  the  grapes  in  the  south  of  France  contains  from  18  to  30  per 
cent  of  sugar;  whilst  according  to  Chaptal  it  varies  from  15  to  20  per 
cent  in  the  more  northern  vineyards.  On  the  Rhine  it^varies  from  13 
to  25  per  cent  When  we  understand  that  all  the  cdcohol  of  the  wine  is 
derived  from  the  sugar;  of  which  it  produces  about  half  its  weight  by 
complete  fermentation ;  it  is  easy  to  see  that  the  more  sugar  is  contained 
in  the  unfermented  juice,  within  certsdn  limits,  the  stronger  ther  wine  will 
be.  At  or  above  40  per  cent  of  sugar,  however,  the  fermentation  pro- 
ceeds very  slowly;  and  the  large  quantity  of  alcohol  resulting  puts  an 
end  to  the  process  before  all  the  sugar  is  decomposed. 

The  stronger  varieties  of  wine,  as  Madeira,  Port,  and  Sherry,  whicli 
contain  20  per  cent  and  upwards,  of  alcohol,  have  usually  been 
strengthened,  after  the  fermentation  is  over,  by  the  addition  of  brandy. 
The  weaker  varieties  of  wine,  as  certain  kinds  of  German,  French,  and 
Dutch  wines,  contain  only  from  about  6  to  10  per  cent  of  aloohoL 
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When  the  percentage  fells  below  8  per  cent,  it  is  very  difficult  to  prevent 
acetification ;  and  the  finest  kinds  of  these  wiues  contain  from  9  to  1 3 
per  cent,  of  alcohol ;  produced  from  a  proportionate  amount  of  sugj^r  in 
the  grape  juice.  Understanding  these  fects,  the  French  have  lejirned  to 
equalize  the  quality  of  their  wines,  by  adding  grape-sugar^  made  from 
potato  starch,  to  the  acid  juice  of  the  imperfectly  ripened  grapes  of 
unfavorable  seasons. 

This  could  very  properly  be  done  in  the  manufacture  of  our  Catawba 
wine ;  although  a  prejudice  exists  against  the  addition  of  sugar  to  the 
grape  juice;  based,  probably,  on  the  idea  that  ordinary  cane  sugar  and 
the  natural  sug;ir  of  the  grape,  {grape-sugar  or  glucose^)  are  different 
substances.  But  the  cane-sugar  changes  speedily  into  grape-sugar  under 
the  influence  of  the  add  of  the  grape  juice ;  and  it  is  not  known  that 
the  products  of  its  fermentation  are  at  all  different  from  those  of  the 
sugar  naturally  contained  in  the  grapa  If,  then,  hrown  sugjir,  or  any 
other  kind  which  has  a  peculiar  flavor^  be  avoided ;  or  if  the  pains  be 
taken  to  manufacture  pure  grape-sugar  from  starch,  as  is  done  in  France, 
the  addition  of  the  pure  sugar,  in  proper  quantity,  to  the  too  acid  juice 
of  bad  seasons,  would  greatly  improve  the  wine,  and  not  be  liable  to  any 
objections.  This  means  could  also  very  properly  be  employed  to  manu- 
facture stronger  wines  than  can  be  produced  from  the  native  grape  juice 
alone. 

The  solid  materials  and  the  acids  of  the  above  wines  were  found  to  be 
in  the  following  proportions  in  100  parts  of  the  wine,  viz  : 


Tartaric  acid  and  racemic  acids 

Mulic  acid ..  - 

Citric  and  tannic  acids... 

Extractive  maiters— - - - 

Gum 

Albumen,  coloring,  and  fatty  matters. 

Acetic  acid 

Sugar 


My  Catawba. 


0.5749 
.2lb9 
traces 
.0»00 
.006U 
notestimated, 
none, 
none. 


Longworth*s    Longworth^ 
Catawba.       Herbemont. 


0.5120  0.2756 

.2427  .2253 

traces.  truces. 

>  not  est im'd.  not  estimated. 

noC  estimated,  not  estimated. 

trace:*.  I  .2&69 

none.*  none. 


Some  loss  of  the  acids  occurred  in  the  processes  for  their  separation, 
judging  from  the  quantity  of  caustic  soda  required  to  neutralize  the 
wine.  It  is  believed  that  they  contain  notable  quantities  of  raceme  add^ 
replaciog  an  equal  amount  of  the  tartaric  acid  usually  found  in  grape 
juioe. 
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The  anh  obtaioed  on  thorouglily  burning  the  solid  txirad  left  by  the 
evaponitioD  of  the  wine,  was  also  analyzed,  in  tliese  three  aiinples;  and 
the  results  are  as  foUows : 


coMPO^rrid?*  of  the  asu  of  h-j^e^ 


JMj  Ctttavba.!  Longwortb'^    Lonj^orth'a 


Potash  . 
Ltme 


Mngneaia.* 

Ojtidc  of  iron^*. 
Phosfiln^ric  *cid  . 
Bulphunc  Ekci^  ^< 
Chlorirto--,-  — , 


Cirbomc  acid  and  loas. „ . ._ , - . 

Aih  of  100  par  Is  of  the  wine.. 


'          0.0439 

H^bemOEiL 

0.0357 

.Q3S0 

.0180 

.UOfiO 

,0100 

.0045 

-0093 

.0039 

-0117 

.VlOfi 

.0150 

trace. 

tr*frf. 

truce. 

MHh 

.IHH& 

aHi35 

.0313 

,0106 

.0J20 

.0003 

,0(^23 

.00^39 

Mm 

mi  c^tim^ued. 

not  eatimated. 

,0433 

.o&aa 

.0617 

0,1460 

0.13i)a 

0.1400 

The  quantity  of  mineral  matters  derived,  from  the  soil,  whitjh  is 
retained  in  the  wine,  whea  it  has  bei^ome  completely  cletir  after  perfect 
fermentation,  is  quite  small ;  amounting  only  to  about  one  seventh  of  one 
per  cent, ! 

A  great  dot!  of  the  pntmh^  lime,  maguesiay  4't\,  originany  cont;iined 
in  the  gmpe  juice,  separates  as  lee^y  as  the  fermentjition  progresses,  aod 
finally  settles  to  the  bottooi  of  the  wine  ciisk :  Ibrniing  the  cruds  tartar; 
from  which  we  obtain  all  the  hirtiiric  acid  and  cream  of  tartar  of  com- 
merce. If  these  lees,  as  well  as  the  letives  and  shoots  of  tlie  vine 
remo\'ed  in  pruning,  &c.,  and  the  husks^  stems,  and  seeds^  be  restored  to 
the  soil,  and  noUiing  earned  away  but  the  wine,  vine  culture  would  prove 
lOQch  less  exhausting  to  the  soU  than  any  other  kind  of  hoed  crop. 
Some  comparative  calculations  on  this  subject  will  be  given  at  tlie  end  of 
this  appendix. 

According  to  Boussiugault,  (Ann.  de  Chem,  et  de  Phys.,  3me  Serie, 
Tome  SO,  p.  3G9,)  the  quantiti^  of  mineral  mateiials  in  the  ashes  ot  tlie 
unfermented  juice  of  the  grape^  from  his  own  vineyard^  iu  Alsace,  are 
as  follows,  in  the  hundred  partfi  of  the  juice,  viz : 

Potash  ,,-_.-«^-, , -.-. - — -,-^^ .„.  0.843 

Lime ^ .  —  _  —  .___...__. . ,^,.^  .093^ 

Mftgn^^U.*.^,, ._._^-,_-, ._^,,_.*_-,__^ ^. «*__.  ,173 

Pljosphoric  acid ,- -,^- ^^. ^,*_-  ,4jS 

Bulphuric  acid. , , . *,__*,_^* ^-►.-.---^^  —  .u.^  <<jfl6 

ChlwriuD -— ^«  -* -«,-- ,^^,, ._  tnec, 

Sit^ .-«-.,^ _» --.— — *_,^„«,^ ^„  ,tM)6 

Cwtooio  add . -**  .— ^*  -,-^,— ^ . —  *  -  *,-^ .  ^, .  _^ ^— — — —  .250 

.     .•  J.SS70 

40  •  ~ 
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Amounting,  in  all,  to  nearly  two  per  cent,  of  the  weight  of  the  juice. 

The  stalks  and  branches  of  the  vine  contain  considerable  proportions  of 
potash,  lime,  and  phosphoric  acid,  yielding  from  above  two  to  more  than 
three  per  cent  of  their  weight  of  ashes.  The  following  is  about  an 
average  account  of  the  composition  of  the  ash,  according  to  Bruchauer: 

Potash 34.1 

Soda 7.6 

Lime *- 32.2 

Magnesia f 4.7 

Oxide  of  iron .2 

Phosphoric  acid- . 16.4 

Sulphuric  acid 2.7 

Chloride  of  sodium i .8 

Silica _ - -— 1.5 

The  leaves  contain  a  large  percentage  of  mineral  matters,  derived 
from  the  soil.  But  both  leaves  and  prunings  should  be  left  to  decay  on 
the  soil,  for  which,  according  to  experience  in  Europe,  they  are  the  best 
manure  in  the  cultivation  of  the  vine. 

BLEEDINGS  OF  THE  GRAPE-VINE. 

In  the  spring  of  1860,  the  writer  caused  to  be  collected  a  quantity  of 
the  "bleedings"  of  a  Lenoir  grape-vine,  from  a  branch  which  had  been 
cut  off  for  the  purpose;  with  a  view  to  ascertain  by  analysis,  whether 
any  notable  quantity  of  the  essential  matemls  of  the  soil,  &c.,  was  con- 
tained in  it     The  result  was  as  follows : 

One  hundred  parts  of  the  clear  colorless  fluid  evaporated  to  dryness 
at  212°  F.,  left  0.286  per  centw  of  extract  which  was  of  a  light-chestnut 
color,  and  contained  a  vegetable  substance  resembling  gum.  This,  when 
incinerated,  left  0.084  per  cent  of  ashes,  so  that  the  amount  of  the 
organic  matters  was  0.202  per  cent  The  composition  of  the  ashes  was 
found  to  be  as  follows: 

Carbonate  of  lime - 0.0419 

Magnesia — .1 .0057 

Phosphoric  acid. _ ., trace. 

Sulphuric  acid .0027 

Potash 1— 0240 

Soda - 0004 

Bilic*. - - 0048 

Loss 0045 

0.0840 

So  that,  as  might  have  been  expected,  this  sap  of  the  vine  contains 
a  portion  of  those  mineral  materials  which  are  essential  to  vegetable 
nourishment 
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CHEMICAL  INVESTIGATION  INTO  THE  COMPOSITION  OF  THE  ASHSE  OF 
THE  GRAIN  AND  COB  OF  INDIAN  CORN.  AND  THE  PROPORTION  OF  OIL 
CONTAINED  IN  THE  GRAIN. 

This  examination  was  commenced  with  a  view  to  ascertain  whether  any 
difference  in  the  quantity  or  composition  of  the  mineral  comtituents  of 
the  grain,  or,  in  the  proportion  of  the  fatly  matter^  could  be  observed 
in  the  corn  grown  on  very  poor  land,  as  compared  with  that  raised  in 
the  rich  blue  limestone  region  of  central  Kentucky.  It  being  well 
known  that  the  food  produced  on  these  rich  lands  is  peculiarly  conducive 
to  the  nourishment  and  fattening  of  animals,  and  that  those  of  this 
favored  region,  like  the  vegetables  on  which  they  feed,  appear  of  a  larger 
growth,  more  fully  developed,  and  in  better  condition,  genoRdly,  than 
those  produced  on  the  poorer  lands  of  the  State.  This  may  be  supposed 
to  be  owing  to  the  gresiter  abundance  of  food  in  the  rich  land;  the 
v^table  growth  being  stimulated  by  tlie  greater  quantity  of  the  nutri- 
tive mineral  elements  which  are  present  in  the  soluble  condition  in  the 
soil ;  but,  on  the  other  hand,  investigations  into  the  composition  of  the 
ashes  of  the  tobacco  plant  have  demonstrated  that  there  may  be  a 
marked  difference  in  the  quantity  as  well  as  in  composition  of  the  mineral 
ingredients  of  the  same  plant  grown  on  dillerent  soils. 

The  specimens  obtained  for  this  comparative  examination  are  described 
as  follows : 

No.  1  (c.)  "  Indian  Corn^  grown  on  the  farm  of  Richard  Collins,  on 
an  old  worn  out  and  very  poor  field.  *  Old  Scott  place^  ttvo  miles 
east  of  Hardinshurg,  Breckinridge  county,  Kentucky.  Soil,  the 
waste  of  the  second  sandstone  above  the  lose  of  the  millstone  grit  >• 
the  surface  of  the  field  being  well  covered  with  small  fragments  of 
that  bedr 

Average  length  of  the  ears  about  seven  inches.  The  corn  from  six 
and  a  half  ears  weighed  two  pounds  six  ounces  avoirdupois.  The  pro- 
duce was  about  eight  to  twelve  bushels  per  acre ;  the  season  ha^^ng  been 
unfavorable.  This  is  a  yellowish-red  corn,  said  to  be  more  productive 
on  poor  land  than  the  white  varieties.  This  specimen  was  procured  at 
my  request,  for  this  especial  pui'pose,  by  the  able  Topographical  Assistant, 
S.  S.  Lyon,  Esq.,  who  was  desired  to  select  corn  from  the  poorest  field 
he  met  with  in  his  extensive  pei-ambulations  of  the  Suite. 
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No.  2  (c.)   '^Indian  Corn  from  {he  farm  of  Christopher  KeiseVy  six  miles 

from  Lexington^  on  the  Henry's  Mill  turnpike^  Fayette  county ,  Ky. 

Grown  on  the  rich  land  of  the  Blue  Limestone  of  the  Lower  Silurian 

formation.^^ 

Produce  about  seventy-five  bushels  to  the  acre,  the  season  having 
been  unfavorable.  Average  length  of  the  ears  about  seven  and  a  half 
inches.  Weight  of  the  com  on  five  ears,  three  pounds  and  a  half, 
avoirdupois:  weight  of  the  cob  about  one  sixth  that  of  the  com;  the 
ears  being  well  dried.     A  white  dent  com. 

A  quantity  of  each  of  these  two  specimens  was  ground  to  meal  in  a 
band  mill ;  a  portion  of  each  carefully  incinerated  for  the  purpose  of  the 
ash  analyses ;  and  another,  larger,  portion  Jreated  with  ether,  in  a  dis- 
placement apparatus,  for  the  separation  and  estimation  of  the  &tty  matter, 
or  oil. 

The  results  obtained  were  as  follows : 

IN   100  PARTS  OF  THE  THOROUGHLY  AIR-DRIBO  CORH. 


•■ 

No.  1  (c.) 

No.  2  (c.) 

Yellowish  oil   -.- - 

4.600 

5.260 

In  the  ashes — 
Potash - -,--     

0.2840 
.0854 
.0052 
.0713 

sot  est. 
.3513 
.0165 

not  est. 
.0150 
.1513 

0.2878 

Soda - 

.2204 

Lime -— . .-  .. - «.-«--- 

.0076 

Map^nesin  .............. ..-___._--.._....-...-_--—--.«....„. 

.1287 

Oxides  of  iron  and  manganese - . --- ............. 

not  est. 

Phosphoric  acid . . .. ............... 

.4230 

Sulphuric  acid ' 

trace. 

Chlorine _ 

not  est. 

Silica _ 

.0250 

Carbonic  acid  and  loss . - . 

.3195 

Total  ash  in  100  parts  of  the  dried  corn _ 

0.9800 

1.4120 

Proportion  of  phosphate  of  lime 

0.0093 
0.1984 

0.0139 

Ptoportton  of  phosphate  of  magnesia . ...... . 

0..1584 

Proportion  of  phosphoric  acid  combined  with  the  alkaline 

0.1488 

0.1870 

Of  course  no  positively  certain  conclusion  can  be  attained  by  means 
of  a  single  pair  of  analyses  alone;  but  as  far  as  these  go,  they  show  the 
superior  nourishing  and  fattening  qualities  of  the  corn  grown  on  the  rich 
ground,  as  compared,  in  equal  weights  of  the  corn,  with  that  raised  on 
poorer  land ;  and  thus  give  a  new  motive  to  farmers  to  keep  their  ground 
in  gobd  dmdition.    In  dibrt,  ib»  corn  from  Faycitte  c<^n(y^  nbt  <niiy 


gives  a  larger  proportion  of  oilj  and  of  mineml  substances  in  the  form 
of  ash,  but  the  potash,  lime,  ninguesia,  phosphoric  acid,  aod  silica,  are 
all  in  larger  amount  in  this;  and  only  in  the  single  ingredient,  the  sul- 
phuric acid,  docs  the  corn  from  the  poor  gvounU  exceed  dm  in  ita 
quantity  of  eesential  mineral  matter. 

Some  of  the  diflereoce  observed  may  possibly  be  due  to  the  dtfermt 
varieties  of  corn ;  how  much  ctinnot  be  detcniiined  without  careful  cbem- 
ieal  anrt lysis  of  corn  of  these  two  kinds  grown  on  the  si\me  grunnd. 
Bat  the  reddish  yellow  corn  is  genendly  considered^  by  farmers,  richer  i  a 
oil  and  stronger  as  food  for  animals^  than  tbe  white  corn ;  and  the  prob- 
ability is  that  the  diflerenco  of  composition,  shown  above^  is  due  more  to 
the  soil  thsin  the  variety  of  corn  grown  on  it.*  In  corrobonition  of 
this  view,  I  may  refer  to  three  analyses  by  Emmons  and  SiUisbury, 
(Natural  History  of  New  York,  (Agriculture,)  Part  V,  Vol.  II,  p.  249,) 
of  the  ashes  of  the  same  variety  of  corn,  (eight-rowxd  ydlow,)  grown  on 
ditterent  soils,  in  Lewis  county,  (New^  York,)  1847< 

The  corn  grown  on  a  clay  loiim  yielded  1,452  per  cent  of  ash;  tliafc 
raised  on  a  sandy  plain^  with  a  top-dressing  of  manure,  yielded  L710 
per  cent,  of  ash;  that  grown  on  an  intervale,  without  manure,  1J48  per 
cent ;  and  the  proportions  of  potash,  soda,  hme,  phosphoric  acid,  &c., 
vary  considerably  in  the  three  analyses. 

When  the  wi'iter  Gi-st  read  Boussingault's  statement  of  the  very  small 
proportion  of  lime  which  is  found  in  the  ashes  of  the  grain  of  Indian 
corn  of  Europe,  (see  Ruml  Economy:  edition  of  Appletou  &  Co*, 
184  5j  p.  414,)  he  was  persuaded  that  the  corn  of  our  rich  limestone 
region  would  not  exhibit  the  siime  ileficiency  in  its  ash ;  but  the  above 
analyses,  as  well  as  st^vend  by  Emmons  and  Salisbury,  Sprengel,  and 
othersj  show  that  lime  enters  in  ^ery  small  proportion  into  the  composi- 
tion of  the  mineral  portion  of  this  gnun.  In  which  respect  it  resembles 
wheats  l)ut  contains  still  less  lime  than  that  grain,  and  diflers  widely  from 
the  tobacco  plants  the  ashes  of  which  ahvays  contain  much  lime.  Phos- 
phates  of  magnesiii  and  of  the  alkalies  are  found  in  the  corn  in  ninch 
larger  proportion  than  the  phosplmte  of  lime ;  and,  like  all  the  grainy 
tlie  phosphates  make  up  the  greater  proportion  of  the  weight  of  the  ash. 
The  case  is  dillerent  in  regiird  to  the  loaves,  st^ms,  husks,  cob,  &c.,  which 

*  Ouotad  from  an  artld«,  by  Ibi  writeri  in  tbo  Kotttucky  FArm«r. 
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generally  contain  a  ''larger  amount  of  potash,  lime,  soda,  magnesu)^  kc, 
and  a  smaller  proportion  of  phosphoric  acid. 

Some  of  the  cobs  from  the  corn,  (No.  2  c,)  grown  in  Fayette  county, 
were  incinerated,  and  the  ash  obtained  submitted  to  analysis,  with  the 
following  results  : 

COMPOSITION  OF  THK  ASHES  OP  THE  COB    OP  INDIAN  CORN.      IN    100   PARTS  OP   THE  COB  OF  CORN, 

(no.   2  C,)   THOROUGHLY   DRIED. 

Potash - - 0.3.588 

Soda - JJ565 

Lime <»0'^* 

Ma^esia ,  .0355 

Oxides  of  iron  and  manganese - not  estimated 

Phosphoric  acid  .  — - - - ---- -0274 

Sulphuric  acid- - - -0007 

Chlorine  .  — - - not  estimated. 

Silica - -iiff 

Carbonic  acid  and  loss - - .3b5o 

Total  ash  in  100  parts  of  dried  cob 0.9710 

From  the  above  analyses  it  will  be  easy  for  any  one  to  calculate  the 
quantity  of  essential  mineral  matters  removed  from  an  acre  of  land  by 
a  crop  of  corn,  in  the  grain  and  cobs  only.  Thus,  in  the  crop  of  seventy- 
five  bushels,  raised  on  Mr.  Keiser's  faim;  as  one  hundred  pounds  of  the 
dried  corn  gave  more  than  one  pound  and  four  tenths  of  a  pound 
(1.412)  of  ash,  the  whole  seventy-five  bushels,  each  of  fifty-six  pounds, 
weighing  in  all  four  thousand  two  hundred  (4,200  lbs.)  pounds  of  corn, 
would  take  more  than  fifty-nine  pounds  (59.304  lbs.)  of  essential  min- 
eral matters  from  the  soil  in  the  grain  alone ;  and  the  cobsy  calculating 
theu'  weight  as  one  fifth  that  of  the  corn,  would  rob  it  of  more  than 
eight  pounds  (8.156  lbs.)  more  of  these  valuable  ingredients. 

Many  analyses  have  been  made  of  the  ashes  of  the  various  vegetable 
products  of  the  farm  and  of  the  garden  in  Europe,  and  some  in  this 
country.  For  instance,  a  very  full  examination  of  the  various  parts  of 
the  Indian  corn  plant,  at  difierent  stages  of  its  growth,  &c.,  as  well  as  the 
analyses  of  several  other  grains,  grasses,  and  garden  and  field  vegetables, 
may  be  found  detafled  in  the  Reports  of  the  Geological.  Agricultural, 
&c..  Survey  of  New  York:  (Natural  History  of  New  York,  part 
Agriculture:)  made  by  Emmons  and  Salisbury,  and  published  by  that 
State. 

It  is  desirable  that  such  examinations  should  be  multiplied  in  this 
country ;  that  the  relationships  of  our  various  crops  to  the  soil  may  be 
clearly  ascertained. 


APPINDIX.  319 

In  the  above  analyses  of  the  Indian  com,  the  proportion  of  oil  stated 
does  not  probably  represent  the  whole  contained  in  the  grain;  the 
examination  was  rather  comparative  than  exhaustive ;  both  specimens, 
ground  alike,  were  digested  for  an  equal  time  in  equal  quantities  of  ether, 
and  the  oil  washed  out  by  displacement  If  the  corn  had  been  reduced 
to  a  finer  powder,  or  brought  'to  a  pulp  by  boiling  with  water,  before 
digesting  it  in  ether,  it  is  probable  a  somewhat  larger  quantity  of  oil 
would  have  been  separated.  For  the  com  contains  quite  a  considerable 
quantity  of  yellow  oil,  to  which  it  owes  its  gieat  &ttening  property. 
Boussingault  found  from  7.8  to  9  per  cent  of  oil  in  corn.  Poggiole 
found  6.7  per  cent  Charles  T.  Jackson,  (Patent  Office  Report,  1857, 
Agiiculture,)  firom  2.9  to  4.2  per  cent,  and  Poison  4.4  to  4.5  per  cent 
{Liebiff  and  Kopps  Jahreshericht  fur  1855,  jp.  889,  and  1856,  p.  809.) 

See  the  end  of  this  Appendix  for  a  comparative  table  of  the  ashes  of 
corn,  wheatj  tobacco,  &c. 

CHEMICAL  EXAMINATION  OF  THE   ASHES  OF  WHITE  WHEAT,  GROWN  ON 

KENTUCKY  SOIL,  Ac,  Ac. 

The  specimen  of  prime  white  wheat  selected  for  the  examination  was 
obtained,  March  23d,  1859,  fi:om  Messrs.  J.  L.  Elbert  &  Co.,  of  Lex- 
ington ;  grown  by  Dr.  Latham  in  that  vicinity,  on  rich  blue  limestone 
land.  It  had  been  in  the  warehouse,  where  there  was  no  fire,  about  six 
weeks — the  weather  having  been  rather  warm  for  the  season.  Before 
incineration,  experiments  were  made  as  to  the  relative  amount  of  moisture 
it  would  give  out  on  exposure  at  various  temperatures ;  which  resulted 
as  follows,  viz : 

1.  Exposed  for  thirty  days  to  the  dry  air  of  the  laboratory,  daily 
heated  by  the  furnace  stove  to  the  temperature  of  about  75°  F.,  it  lost 
4.398  per  cent  in  tveight  by  the  escape  of  moisture. 

2.  Another  quantity  of  the  same  wheat,  kept  in  the  water-bath,  where 
it  was  exposed  to  boiling  water  heat,  for  two  successive  days,  lost  in  all 
12.710  per  cent,  of  moisture. 

3.  A  third  quantity,  heated  for  five  hours  in  the  oil-bath,  to  the 
temperature  of  400^"  F.,  lost  as  much  as  17.540  per  cent,  of  its  weight. 
The  sample  which  had  been  dried  in  the  water-bath  was  crisp,  slightly 
deepened  in  color,  and  as  though  cooked ;  the  gluten  having  been  partly 
altered  by  the  heat^  so  that  the  quantity  of  elastic  paste  which  it  would 
make  with  water  was  diminished. 
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That  dried  in  the  oil-bath,  at  400^  F.,  was  completely  parched  and 
browned,  and  the  germs,  of  such  grains  as  had  began  to  sprout,  were 
completely  blacken'ed,  so  that  the  loss  of  weight  in  this  experiment  was 
greater  than  that  of  mere  hygroscopic  moisture. 

Air-dried,  or  dried  at  or  below  the  boiling  temperature,  the  wheat 
proved  quite  hygroscopic ;  giving  up  moisture  and  losing  weight  in  a  dry 
atmosphere,  or  when  heated,  and  absorbing  moisture  and  r^aining  weight 
when  exposed  to  moist  air,  at  a  lower  temperature. 

There  is  probably  a  gi-eater  change  in  weight,  in  wheat,  under  these 
circumstances,  than  persons  generally  suppose.  I  have  no  doubt  that 
wheat,  taken  from  a  moist  "  pen,"  and  dried  in  a  warm  warehouse  or 
mill,  may  lose  from  4  to  6  per  cent,  by  weight,  of  moisture^  in  a  few 
days  or  weeks. 

Some  of  this  white  wheats  thoroughly  au-dried,  was  carefully  reduced 
to  ashes  and  these  analyzed,  with  the  following  result : 


COMFOBITIOlf 

OF  THE 

ASHES 

OF  WHITE 

WHEAT. 

« 

In  100  parts. 

In  a  bushel. 

Potash - 

0.454 
.011 
.136 
.202 

traces. 
.760 
.007 
.029 
.034 
.081 

0.2724  lbs. 

Soda 

.0066  lbs. 

Lime -  _-     

.0816  lbs. 

Ma^esia . ...... 

.1212  lbs. 

Oxides  of  iron  and  manganese ^ 

traces. 

Phosphoric  acid . , -- 

.4560  lbs. 

Sulphuric  acid 

.0042  lbs. 

Chlorine  . .- 

.0X74  lbs. 

Silica _ 

.0204  lbs. 

Carbonic  acid  and  loss - 

.0486  lbs. 

Total  ash - 

1.714 

1 .0284  lbs. 

Proportion  of  phorphate  of  lime 

0.246 

0.1473  lbs. 

Proportion  of  phosphate  of  magnesia 

0.562 
0.295 

0.3372  lbs. 

ilkaline  phosph 

ates ...... 

Proportion  of  phosphoric  acid  in  the  a 

0.1776  lbs. 

It  will  be  seen  that  the  ash  of  wheat  is  quite  rich  in  phosphates,  espec- 
ially phosphates  of  magnesia  and  lime,  taking  more  of  these  from  the 
soil  than  the  Indian  com,  in  equal  weights  of  the  grsans;  and  we  can 
readily  understand  how  even  a  rich  soil  may,  afler  successive  wheat 
crops,  refuse  to  produce  it  in  a  healthy  and  profitable  manner,  because  of 
the  resulting  deficiency  of  phosphates  in  the  soil ;  and  why  the  English 
&rmers  find  it  so  advantageous  to  employ  bone-dust^  or  soper-phos- 
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phates  on  their  wheat  lands,  that  they  actually  import  bones  from  distant 
foreign  countries,  and  even  glean  the  battle-fields  of  their  ghastly  relics. 
To  give  a  comparative  view  of  the  amount  of  the  various  essential 
mineral  elements  of  the  soily  which  is  removed  from  an  acre  of  ground^ 
in  a  crop  of  wheat,  corn,  tobacco,  or  wine,  I  append  the  following  table. 
In  which  I  estimate  only  the  grain  of  the  corn  and  wheat,  without  the 
stalks,  leaves,  husks,  cobs,  &c.,  and  only  the  pure  fermented  wine ;  sup- 
posing the  leaves  and  cuttings  of  the  vine  and  the  lees  of  the  wine, 
deposited  during  and  afler  fermentation,  to  be  returned  to  the  soL 

TABLE  SHOWING  THE  MrNERAL  MATTERS  REMOVED  TROM  THE  SOIL. 


Potash 

Soda 

Lime  -— 

Magnesia 

Phosphoric  acid 

Sulph uric  acid 

Chlorine — 

Soluble  silica  ... 

Total  mineral  matters  from 
an  acre  of  land 


In  a  wheat  crop 
of  20  bushels. 


5.45  lbs. 

.13  lbs. 
1.63  lbs. 
2.43  lbs. 
9.12  lbs. 

.08  lbs. 

.35  lbs. 

.41  lbs. 


In  a  com  crop 
of  50  bushels. 


In  a  tobacco   '  In  500  gallons  of 
crop  of  1000  lbs.;  Catawba  wine, 
and  stalks. 


8.06  lbs. 

6.22  lbs. 

.22  lbs. 

3.61  lbs. 

11.85  lbs. 

not  estimated. 

not  estimated. 

.71  lbs. 


19.60  lbs. 


30.67  lbs. 


69.73  lbs. 

6.80  lbs. 
68.00  lbs. 

8.67  lbs. 

8.13  lbs. 

8.40  lbs. 

1.06  lbs. 

5.86  lbs. 


1.428  lbs. 
.640  lbs. 
.180  lbs. 
.468  lbs. 
.380  lbs. 
.876  lbs. 
.012  lbs.  . 
.084  lbs. 


176.65  lbs. 


4.068  lbs. 


This  table  clearly  exhibits  the  relative  exhausting  influence  of  these 
several  crops.  It  will  be  seen  that  the  tobacco  consumes  the  most,  of  all 
the  essential  ingredients  of  the  soil,  but  especially  of  potash  and  lime. 
The  wheat  and  com  crops  xe^xie  phosf  hates  in  larger  quantity  than  any 
other  materials ;  and  the  quantity  taken  in  the  wine  appears  remarkably 
small.  It  is  to  be  recollected,  however,  that  all  hoed  crops  cause  a  much 
greater  deterioration  in  a  ^ven  time  than  those  which  bind  and  cover 
the  soil  during  their  growth,  as  the  small  grains,  clover,  &c. ;  more  of  the 
soluble  materials  being  decomposed  and  washed  out  by  the  atmo^heric 
agents  in  the  latter  case  than  in  the  former. 
41 
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LATE  miXUlPAL  GEOLOGIST  OF  KEXTLCKY, 


DAVID  DALE  OWEN,  M,  D. 


Tbe  flermse  of  our  hitc  flisUngiiisherl  chief  in  the  GajltJg- 
ical  SurVL^v  of  Koiitutjky,  \\\wh  L>ccnirrutl  iu  \he  afltn^noou  uf 
Novemlier  lofh,  ISfifl,  ut  his  re^sideiicc  in  New  ILiTTiioin% 
Itnliaiiu,  at  the  age  oF  53,  will  be  deeply  deploicLl  thmu^^h- 
out  the  wide  t-iiele,  in  this  country  mul  in  Eurojiej  iu  whirh 
be  had,  by  his  great  industry  and  eminent  servii^es  iu  the 
field  of  exploration  of  Aniencan  Geology,  deservedly  ac- 
quired a  leputatioii  as  eleviitetl  as  it  is  extensive. 

Dr.  Owen  wiis  born  June  24th,  1807,  at  Braxfield  Iloust*, 
Lanarkshire,  Stiotland;  and  snn^ounded  by  the  pieturesqne 
scenery  of  that  locidity,  and  witness  of  the  stining  events 
connected  wit!i  the  gi'ejit  yoeial  expenment  of  his  Either,  Rob- 
ert Owen,  the  diatiugui&hed  philanthropist  and  large  mill 
owner,  who^  eftbrts  weie  direi'te<i  to  snnelioniting  the  eondi- 
tion  of  the  laboring  classes,  Dr.  Owen  wjis  airly  led  to 
admire  the  works  of  nature  and  bmght  to  examine  and  think 
for  hinir^clf ;  inducing  btdjits  of  self-relianeCj  which  he  retained 
throughout  life. 
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On  leaving ''home,  with  a  younger  brother,  to  receive 
instruction  in  the  celebrated  educational  establishment  of 
Emanuel  Fellenberg,  at  Hofivyl,  Switzerland,  then:  Other's 
parting  advice  was  to  devote  a  large  share  of  attention  to 
the  science  of  chemistry,  so  practically  useful  in  its  bearings 
on  the  other  branches  of  science  as  well  as  on  the  arts  and 
manufactures.  This  judicious  advice  was  feithfully  followed 
at  this  institution,  during  the  years  1824-5-6,  as  well  as 
afterwards  under  the  distinguished  Dr.  Andrew  Ure,  in  Glas- 
gow, in  1827,  and  subsequently  with  Dr.  Turner,  in  London, 
whilst  on  a  visit  of  two  years  made  after  his  removal  to 
America. 

In  the  fell  of  1827  Dr.  Owen  accompanied  his  fether  to 
this  country,  settling  in  New  Harmony;  of  which  town  the 
latter  had  purchased  a  large  part,  for  testing  his  philanthropic 
and  educational  plans.  Dr.  0.  landed  in  New  Orleans  Jan- 
uary, 1828,  and  with  the  exception  of  some  time  spent  in 
Paris,  France,  to  improve  himself  in  drawing,  for  which  he 
had  considerable  talent,  as  eidiibited  in  the  numerous  sketches 
in  his  various  Geological  Reports,  and  the  courses  of  lectures 
on  chemistry  and  geology  in  London,  the  remainder  of  his 
life  was  spent  in  this  region,  devoted  to  study  and  to  practi- 
cal geological  and  chemical  pursuits  connected  with  the 
devdopment  of  our  mineral  and  agricultural  resources  in  the 
western,  northwestern,  and  southwestern  States. 

In  1833  he  was  associated,  as  a  volunteer  explorer,  with 
the  late  Dr.  Gerard  Troost,  then  engaged  on  a  geological 
reconnoissance  of  Tennessee;  and,  after  two  years  assiduous 
devotion  to  medical  studies,  received  the  d^ree  of  Doctor 
of  Medicine  from  the  Ohio  Medical  College,  Cincinnati,  0., 
in  1835.  In  1837  be  married  Miss  Catherine  Nee^  daugh- 
ter of  Joseph  Neef,  the  former  associate  of  Pestalozzi  in 
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Switzerland,  and  later  in  New  Harmony  with  that  distin- 
guished early  promoter  of  American  geology,  Mr.  William 
Maclue,  a  considerable  portion  of  whose  geological  and  min- 
eiulo^cal  collections  form  the  basis  of  the  truly  immense 
cabinet  which  has  been  accumulated  by  Dr.  Owen  during  his 
active  life,  by  purchases,  exchanges,  and  in  his  numerous  geo- 
logical explorations.  A  collection  which  is  itself  a  vast  mon- 
ument to  his  industry  and  zeal  in  the  pursuit  of  science,  and 
which,  recently  offered  by  his  executors  to  the  State  of  Indi- 
ana, it  is  hoped  will  be  purchased  by  that  Commonwealth  to 
be  preserved  entire  for  the  purposes  of  future  reference  and 
instruction,  in  accordance  with  the  feelings  of  the  late  owner. 

In  1837  Dr.  Owen  was  appointed  Geologist  of  Indiana, 
and  began  his  active  life  as  an  independent  explorer  in  the 
extensive  field  of  American  geology  and  mine -alogy  by  a 
general  reconnoissance  of  Indiana ;  the  report  of  which  formed 
a  small  octavo  volume,  which  was  reprinted  by  the  L^islature 
in  1859,  when  he  was  again  appointed  Chief  Geologist  of  that 
State,  under  the  auspices  of  the  State  Agricultural  Society, 
and  with  the  active  co-operation  of  his  brother.  Col.  Richard 
Owen,  who  has  recently  been  appointed  his  successor  as  State 
Geologist,  and  who,  by  agreement,  was  to  perform  the  field 
work.  With  this  assistance,  and  the  co-operation  of  others 
in  the  field  and  in  the  laboratory,  the  Geologico-Agricultural 
Survey  was  carried  over  a  considerable  portion  of  the  State; 
ibe  report  of  which,  constituting  a  very  valuable  contribu- 
tion to  geological  and  agricultural  science,  is  now  passing 
through  the  press  at  Indianapolis,  under  the  charge  of  his 
brother  and  successor  in  the  survey. 

On  the  31st  of  July,  1839,  Dr.  Owen  was  appointed  by 
the  General  Government  to  explore  the  minenU  lands  of 
Iowa,  Wisconsin,  and  Illinois,  and  required  to  complete  the 
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No.  2  (c.)   ^'Indian  Corn  from  the  farm  of  Christopher  Keiser,  six  miles 

from  Lexington,  on  the  Henry^s  Mill  turnpike^  Fayette  county,  Ky. 

Grown  on  the  rich  land  of  the  Blue  Limestone  of  the  Lower  Silurian 

formation.^' 

Produce  about  seventy-five  bushels  to  the  acre,  the  season  having 
been  unfavorable.  Average  length  of  the  ears  about  seven  and  a  half 
inches.  Weight  of  the  corn  on  five  ears,  three  pounds  and  a  half, 
avoirdupois:  weight  of  the  cob  about  one  sixth  that  of  the  com;  the 
ears  being  well  dried.     A  white  dent  com. 

A  quantity  of  each  of  these  two  specimens  was  ground  to  meal  in  a 
hand  mill ;  a  portion  of  each  carefully  incinerated  for  the  purpose  of  the 
ash  analyses ;  and  another,  larger,  portion  treated  with  ether,  in  a  dis- 
placement apparatus,  for  the  separation  and  estimation  of  the  &tty  matter, 
or  oil. 

The  results  obtained  were  as  foUowis : 

IN    100   PARTS  OF  THE  THOROUGHLY   AIR-DRIEO  CORlf. 


Yellowish  oil . 


In  the  atihu — 

Potash 

Soda 

Lime... 

Magnesia 

Oxides  of  in)n  and  manganese. 

Phosphoric  acid 

Sulphuric  acid 

Chlorine 

Silica 

Carbonic  acid  and  loss 


No.  1  (c.) 

No.  2  (r.) 

4.600 

5.260 

0.Q840 

0.2878 

.0854 

.2204 

.0052 

.0076 

.0713 

.1267 

not  est. 

not  est. 

.3513 

.4230 

.0165 

trace. 

not  est. 

not  est. 

.0150 

.0250 

.1513 

.3195 

Total  ash  in  100  parts  of  the  dried  corn 0.9tf00  1.4120 

Plfoportion  of  phosphate  of  lime ^•????  ' ?:i^'?? 

Fifoportion  of  phosphate  of  magnesia 0.1984  0.3584 


Proportion  of  phosphoric  acid  combined  with  the  alkaline ._i      0.1488  0.1670 

j 

Of  course  no  positively  certmn  conclusion  can  be  attained  by  means 
of  a  single  pair  of  analyses  alone;  but  as  far  as  these  go,  they  show  the 
superior  nourishing  and  fattening  qualities  of  the  com  grown  on  the  rich 
ground,  as  compared,  in  equal  weights  of  the  corn,  with  that  raised  on 
poorer  land ;  and  thus  give  a  new  motive  to  farmers  to  keep  their  ground 
in  gobd  ojondition.     In  dibrt,  ih%  corn  from  Fayette  cduniy,  ni[)t  only 
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gives  a  larger  proportion  of  oil,  and  of  mineral  substances  in  the  form 
of  ash,  but  the  potash,  lime,  magnesia,  phosphoric  acid,  and  silica,  are 
all  in  larger  amount  in  this ;  and  only  in  the  single  ingiedient,  the  sul- 
phuric acid,  does  the  com  from  the  poor  giound  exceed  this  in  its 
quantity  of  essential  mineral  matter. 

Some  of  the  difference  observed  may  possibly  be  due  to  the  different 
varieties  of  com ;  how  much  cannot  be  determined  without  careful  chem- 
ical analysis  of  corn  of  these  two  kinds  grown  on  the  same  gronnd. 
But  the  reddish  yellow  corn  is  generally  considered,  by  farmers,  richer  in 
oil  and  stronger  as  food  for  animals,  than  the  white  com ;  and  the  prob- 
abiUty  is  that  the  difference  of  composition,  shown  above,  is  due  more  to 
the  soil  than  the  variety  of  corn  grown  on  it.*  In  corroboration  of 
this  view,  I  may  refer  to  three  analyses  by  Emmons  and  Salisbury, 
(Natural  History  of  New  York,  (Agriculture,)  Part  V,  VoL  II,  p.  249,) 
of  the  ashes  of  the  same  variety  of  corn,  (eight-rowed  yellow,)  grown  on 
different  soils,  in  Lewis  county,  (New  York,)  1847. 

The  corn  grown  on  a  clay  loam  yielded  1.452  per  cent,  of  ash;  that 
raised  on  a  sandy  plain,  with  a  top-dressing  of  manure,  yielded  1.710 
per  cent,  of  ash;  that  grown  on  an  intervale,  without  manure,  1.748  per 
cent. ;  and  the  proportions  of  potash,  soda,  lime,  phosphoric  acid,  &c., 
vary  considerably  in  the  three  analyses. 

When  the  writer  first  read  Boussingault's  statement  of  the  very  small 
proportion  of  Ume  which  is  found  in  the  ashes  of  the  grain  of  Indian 
corn  of  Europe,  (see  Rural  Economy:  edition  of  Appleton  &  Co., 
1845,  p.  414,)  he  was  persuaded  that  the  com  of  our  rich  limestone 
region  would  not  exhibit  the  same  deficiency  in  its  ash ;  but  the  above 
analyses,  as  well  as  several  by  Emmons  and  Salisbury,  Sprengel,  and 
others,  show  that  lime  enters  in  very  small  proportion  into  the  composi- 
tion of  the  mineral  portion  of  this  grain.  In  which  respect  it  resembles 
wheat,  but  contains  still  less  lime  than  that  grain,  and  differs  widely  from 
the  tobacco  plant,  the  ashes  of  which  always  contain  much  lime.  Phos- 
phates of  magnesia  and  of  the  alkalies  are  found  in  the  corn  in  much 
larger  proportion  than  the  phosphate  of  lime ;  and,  like  all  the  grains^ 
the  phospliaies  make  up  the  gre<iter  proportion  of  the  weight  of  the  asL 
The  case  is  different  in  regard  to  the  leaves,  stems,  husks,  cob,  &c.,  which 

*  QuoUd  from  la  article,  hy  th«  writer,  in  tk«  Kaataoky  Farmer. 
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generally  contain  a  'larger  amount  of  potash,  lime,  soda,  magnesia,  &c., 
and  a  smaller  proportion  of  phosphoric  acid. 

Some  of  the  cobs  from  the  corn,  (No.  2  r,)  grown  in  Fayette  county, 
were  incinerated,  and  the  ash  obtained  submitted  to  analysis,  with  the 
following  results : 

ooiiroaiTioN  of  thk  ashes  of  the  cob  of  Indian  corn,    in  100  farts  of  the  cob  of  corn, 

(no.   2  e,)   THOROUGHLY   DRIED. 

Potarfi - 0.35j^8 

Soda <>06^ 

Lime ^'0^4 

MagneBia <»3^5 

OxUieBof  iron  and  manganese - note-timatrd 

FboBphoric  acid .0274 

Solphuric  acid. 0007 

Chlorine - - - not  estimatwi. 

Sirica •^'*fj 

Carbunicacid  and  loss - .3655 

Total  ash  in  100  parts  of  dried  cob _  0.9710 

From  the  above  analyses  it  will  be  easy  for  any  one  to  calculate  the 
quantity  of  essential  mineral  matters  removed  from  an  acre  of  land  by 
a  crop  of  corn,  in  the  grain  and  cobs  only.  Thus,  in  the  crop  of  seventy- 
five  bushels,  raised  on  Mr.  Keiser's  fkim;  as  one  hundred  pounds  of  the 
diied  corn  gave  more  than  one  pound  and  foiiir  tenths  of  a  pound 
(1.412)  of  ash,  the  whole  seventy-five  bushels,  each  of  fifty-six  pounds, 
weighing  in  all  four  thousand  two  hundred  (4,200  lbs.)  pounds  of  corn, 
would  take  moi-e  than  fifty-nine  pounds  (59.304  lbs.)  of  essential  min- 
eral matters  from  the  soil  in  tlie  grain  alone ;  and  the  cobsj  calculating 
thrii*  weight  as  one  fifth  that  of  the  corn,  would  rob  it  of  more  than 
dght  pounds  (8.150  lbs.)  more  of  these  valuable  ingredients. 

Many  analyses  have  been  made  of  the  ashes  of  the  various  vegetable 
products  of  the  farm  and  of  the  garden  in  Europe,  and  some  in  this 
country.  For  instance,  a  very  full  examinjition  of  the  various  parts  of 
the  Indian  corn  plant,  at  diflerent  stages  of  its  growth,  &c.,  as  well  as  the 
analyses  of  several  other  grains,  grasses,  and  giirden  and  field  vegetables, 
may  be  found  detailed  in  the  Reports  of  the  Geological.  Agricultuial, 
&c.,  Survey  of  New  York:  (Natural  History  of  New  York,  part 
Agriculture :)  made  by  Emmons  and  Salisbury,  and  published  by  that 
State. 

It  is  desirable  that  such  examinations  should  be  multiplied  in  this 
country ;  that  the  relationships  of  our  various  crops  to  the  soil  may  be 
olearlv  ascertained. 
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In  the  above  analyses  of  the  Indian  corn,  the  proportion  of  oil  stated 
does  not  probably  represent  the  whole  contained  in  the  grain;  the 
examination  was  rather  comparative  than  exhaustive ;  both  specimens, 
ground  alike,  were  digested  for  an  equal  time  in  equal  quantities  of  ether, 
and  the  oil  washed  out  by  displacement.  If  the  corn  had  been  reduced 
to  a  finer  powder,  or  brought  to  a  pulp  by  boiling  with  water,  before 
digesting  it  in  ether,  it  is  probable  a  somewhat  larger  quantity  of  oil 
would  have  been  separated.  For  the  com  contains  quite  a  considerable 
quantity  of  yellow  oil,  to  which  it  owes  its  gieat  fattening  property. 
Boussingault  found  from  7.8  to  9  per  cent  of  oil  in  corn.  Poggiole 
found  G.7  per  cent  Charles  T.  Jackson,  (Patent  Office  Report,  1857, 
Agriculture,)  from  2.9  to  4.2  per  cent,  and  Poison  4.4  to  4.5  per  cent 
{Liebiff  and  Kopp^ s  JaJiresbericht  fur  1855,  jt?.  889,  and  185G,  jo.  809.) 

See  the  end  of  this  Appendix  for  a  comparative  table  of  the  ashes  of 
corn,  wheat,  tobacco,  &c. 

CHExMICAL  EXAMINATION  OF  THE   ASHES  OF  WHITE  WHEAT,  GROWN  ON 

KENTUCKY  SOIL,  &c.,  &c. 

The  specimen  of  prime  white  wheat  selected  for  the  examination  was 
obtained,  March  23d,  1859,  from  Messrs.  J.  L.  Elbert  &  Co.,  of  Lex- 
ington ;  grown  by  Dr.  Lkatham  in  that  vicinity,  on  rich  blue  limestone 
land.  It  had  been  in  the  warehouse,  where  there  was  no  fire,  about  six 
weeks — the  waither  having  been  mther  warm  for  the  season.  Before 
incineration,  experiments  were  made  as  to  the  relative  amount  of  moisture 
it  would  give  out  on  exposure  at  various  temperatures ;  which  resulted 
as  follows,  viz : 

1.  Exposed  for  thirty  days  to  the  dry  air  of  the  laboratory,  daily 
hejited  by  the  furnace  stove  to  the  temperature  of  about  75°  R,  it  lost 
4.398  per  cent,  in  weight  by  the  escape  of  moisture. 

2.  Another  quantity  of  the  same  wheat,  kept  in  the  water-bath,  where 
it  was  exposed  to  boiling  water  heat,  for  two  successive  days,  lost  in  all 
12.710  ^^r  cent,  of  moisture, 

3.  A  third  quantity,  heated  for  five  hours  in  the  oil-bath,  to  the 
temperature  of  400^^^  F.,  lost  as  much  as  17.540  per  cent  of  its  weight 
The  sample  which  had  been  dried  in  the  water-bath  was  crisp,  slightly 
deepened  in  color,  and  as  though  cooked ;  the  gluten  having  been  partly 
altered  by  the  heat,  so  that  the  quantity  of  elastic  paste  which  it  would 
make  with  water  was  diminished. 
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survey  before  winter  set  in.  The  notification  of  his  appoint- 
ment and  his  instructions  reached  him  in  New  Harmony 
August  17  th  following,  yet,  by  the  exertion  of  unusual  energy, 
and  by  the  aid  of  one  hundred  and  thirty-nine  sub-agents 
and  servants,  whom  he  had  employed  in  an  incredibly  short 
space  of  time,  provided  with  tents,  provisions,  chemical  tests, 
&c.,  &c.,  and  organized  into  twenty-four  working  corps,  each 
furnished  with  skeleton  maps  of  the  townships  assigned  them 
— each  to  examine  thirty  quarter  sections  daily,  and  report 
to  him  at  appointed  stations — ^he  was  enabled  to  make  a  sat- 
isfactory exploration,  in  every  quarter  section,  of  about 
eleven  thousand  square  miles  of  territory,  mostly  wild  and 
uncultivated,  within  the  limited  time  allotted,  and  to  forward 
his  report  to  the  Land  Office  in  the  month  of  January  follow- 
ing. During  the  course  of  this  almost  incredible  labor  he 
crossed  the  district  under  examination,  in  an  oblique  direc- 
tion, eleven  several  times.  The  report  of  this  survey,  pub- 
lished in  the  documents  of  the  1st  session  of  28th  Congress, 
with  its  accompanying  diagrams,  maps,  and  plates  from 
beautiful  sketches  of  scenery  by  his  own  pencil,  forms  an 
enduring  memorial  of  his  great  executive  abilities  and  untir- 
ing ze:J  and  industry. 

During  the  years  1847-8-9-50,  again  under  the  appoint- 
ment of  the  General  Government,  he,  with  his  several  corps, 
surveyed,  in  Wisconsin,  Iowa,  Minnesota,  and  part  of  Ne- 
braska TeiTitory,  an  extent  of  country  in  area  exceeding  two 
hundred  thousand  square  miles,  or  four  times  greater  than 
the  State  of  Now  York.  The  report  of  this  survey,  pub- 
lished by  Congress  in  1852,  forms  a  very  large  and  elegjint 
quarto  volume,  containing  more  than  GOO  pages  of  text,  and 
numerous  wood  cuts,  maps,  duigrams,  and  other  engravings ; 
amongst  which  are  some  of  fossils  which  were  medal-ruled  on 
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steel,  a  process  never  before  applied  to  the  illustration  of 
organic  remains.  Another  report  by  him,  of  his  survey  of 
the  Chippewa  Land  District  of  Wisconsin,  was  published  by 
the  General  Government  in  1849-50. 

Early  in  1854  Dr.  Owen,  as  Principal  Geologist,  began 
the  Geological  Survey  of  Kentucky,  of  which  he  personally 
made  a  complete  general  reconnoissance,  and  to  which  he 
devoted  most  of  his  attention  up  to  the  time  of  the  com- 
mencement of  his  labors  in  Arkansas.  His  "  General  Report," 
which  forms  the  beginning  of  this  volume,  is  his  last  contri- 
bution to  this  work,  and  was  written  whilst  suffering  under 
general  ill  health  which  preceded  his  dissolution. 

Appointed,  in  April,  1857,  State  Geologist  of  Arkansas, 
he  commenced  in  October  of  that  year,  as  soon  as  his  engage- 
ment in  Kentucky  was  ended,  under  the  then  existing  appro- 
priation, a  general  reconnoissance  of  Arkansas,  which  he  car- 
ried on  successfully  up  to  the  time  of  his  death.  His  last 
efforts^  in  that  way,  even  after  disease  had  so  &r  mastered  his 
corporeal  frame  as  to  render  necessary  the  aid  of  an  aman- 
uensis, were  in  the  daily  dictation,  up  to  three  days  only 
before  his  deatJiy  of  the  second  volume  of  his  Report  on  the 
Geology  of  that  State.  His  first  "Report  of  a  General 
Reconnoissance  of  the  Northern  Counties  of  Arkansas,"  a 
handsome  octavo  volume,  with  plates  fi:om  his  own  drawings, 
was  published  at  Little  Rock,  Arkansas,  in  1858 ;  and  the 
second  volume,  to  the  completion  of  which  he  devoted  his 
dying  energies,  is  now  passing  through  the  press  under  the 
supervision  of  his  brother,  Col.  Richard  Owen. 

During  the  last  two  years  of  the  prosecution  of  the  Geo- 
logical Survey  in  Kentucky,  the  practical  labor,  in  the  field 
and  in  the  laboratory,  was  carried  on  by  Messrs.  Lyon,  Les- 
ley, Lesquereux,  and  Peter,  under  the  immediate  direction  of 
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Dr.  Owen.  He,  by  the  terms  of  his  continuance  in  the 
oflBce  of  Principal  Geologist  of  Kentucky,  being  allowed  to 
devote  a  considerable  portion  of  his  time  to  the  General 
Reconnaissance  of  Arkansas ;  that  of  Kentucky  having  been 
completed  by  him,  and  the  condition  of  the  survey  and  the 
experience  of  his  assistants  in  that  State  being  such  that  it 
was  no  longer  necessary  for  him  to  devote  to  it  his  exclusive 
personal  attention. 

In  addition  to  these  labors,  under  public  patronage,  Dr. 
Owen  made  many  geological  explorations  for  individuals  and 
corporations,  and  contributed  by  his  pen  to  various  scientific 
journals  and  other  periodicals.  His  wide-spread  reputation, 
in  this  country  and  in  Europe,  secured  him  an  extensive 
correspondence;  and  whilst  it  brought  him  into  reciprocal 
intercourse  with  such  men  as  Murchison,  Lyell,  Mantell,  Ver- 
neuill,  and  others,  and  kept  up  agreeable  associations  with  the 
leading  scientific  minds  of  this  country,  levied  a  heavy  tax 
upon  his  time  and  industry.  Ofben  the  claims  for  rest,  abso- 
lutely requisite  to  the  daily  recuperation  of  his  over-wrought 
powers^  were  set  aside  for  the  pleasures  of  science  or  the 
calls  of  duty  or  of  friendship;  and  the  light  in  his  labora- 
tory, shinmg  fiur  into  the  "small  hours"  of  the  night,  might 
indicate  to  his  solicitous  friends  the  too  rapid  consumption 
by  him  of  that  taper  of  life  which  he  so  freely  sacrificed  to 
his  &vorite  and  engrossing  pursuits. 

The  disease,  which  was  the  immediate  cause  of  the  death 
of  Dr.  Owen,  was  rheumatism,  determining  finally  to  the 
heart,  and  induced,  doubtless,  by  his  severe  labors  and  expo- 
Bare  in  his  field  explorations. 

The  bent  of  Dr.  Owen's  mind  was  decidedly  to  practical 
results.  Hence  lus  great  fondness  for  the  applications  of 
chemical  research  to  the  purposes  of  ev^-day  life.    Hence 
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his  efforts  to  discover  the  cause  of  milk-sickness,  and  his 
great  desire  to  develop  and  improve  agriculture  in  this 
country.  To  the  eminently  useful  information  conveyed  to 
the  enlightened  farmer  by  accurate  soil  analyses  he  always 
devoted  special  attention,  and  we  are  gratified  to  state  that 
the  practical  results  thus  obtained  have  been  extensively  and 
repeatedly  acknowledged.  We  learn  that,  besides  the  valua- 
ble articles  on  agriculture  which  he  contributed  to  the  several 
volumes  of  these  reports,  he  had  also  partly  written  out  some 
important  suggestions  on  the  best  means  of  presening  the 
fertility  of  the  soil  unimpaired. 

The  labors  of  our  lamented  friend  were  peaceful  and 
unpretending,  but  they  will  connect  his  name  forever  with  the 
history  of  science  at  large  and  the  improvement  of  tiiis 
country  in  particular.  For  whilst  the  political  storms  which 
periodically  sweep  over  the  country  may  leave  no  other 
remembrances  but  of  confusion  and  disaster,  the  quiet  record 
of  the  discoveries  of  the  man  of  science  yield  a  perennial 
harvest  of  beneficial  application. 

As  a  man  Dr.  Owen  was  modest  and  undemonstrative,  yet 
firm,  independent,  and  self-reliant  A  gentleman  of  the 
strictest  honor,  and  of  the  most  child-like  honesty  in  his 
dealings  with  the  world.  Wholly  absorbed  in  his  much  loved 
science,  his  money,  his  time,  even  his  life,  were  freely  and 
exclusively  spent  in  its  pursuit.  Unselfish  and  ever  careful 
to  give  every  one  his  due  on  all  occasions,  he  always  awarded 
to  all  his  various  associates,  in  his  reports  of  his  numerous 
explorations,  their  just  share  of  honor  and  responsibility. 

The  loss  which  is  sustained  in  his  death  is  very  great  In 
the  language  of  an  obituary  notice  of  him  in  Silliman's 
American  Journal  of  Science,  "In  view  of  his  great  execu- 
tive and  scientific  abilities,  rich  experience,  and  comparative 
42 
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age^  science  had  much  to  hope  for  in  the  continued  life  of 
Dr.  OweUy  and  his  loss  is  great  in  proportion  to  these  hopes/' 
The  monument  which  he  was  erecting  to  his  genius  and 
labors,  in  Hxe  four  volumes  of  the  Reports  of  the  Geolo^cal 
Survey  of  Kentucky,  is  left  incomplete;  first,  by  the  Mure 
of  the  last  General  Assembly  to  appropriate  fimds  for  the 
continuance  of  the  survey,  and  secondly,  by  his  decease;  but 
the  work  thus  commenced  by  him,  and  so  aUy  carried  on 
by  the  aid  of  a  liberal  policy,  will  not  certainly  be  suffered 
to  lose  a  great  part  of  its  utility  by  b^ng  arrested  before 
reaching  the  point  most  &vorabIe  for  practical  application. 
Its  completion  at  an  early  day  is  at  once  necessary  to  the 
full  development  of  the  immense  mineral  and  agricultural 
resources  of  the  State,  as  it  would  be  gratifying  to  the 
numerous  friends  of  the  deceased  and  to  the  world  of  science 
in  general.  Kentucky  will  yet  redeem,  to  her  intelligent 
citizens  and  to  the  civilized  world,  the  pledges  she  gave  in 
the  commencement  of  our  great  Geological  and  Agricultural 
Survey;  and  the  results  of  the  latest  labors  of  our  lamented 
associate  will  be  crowned,  by  completion,  a  perennial  monu- 
ment of  her  enterprise  and  liberality  in  the  advancement  of 
improvement,  a  land-mark  in  the  world  of  science,  and  a 
sacred  depository  of  the  honored  name  of  her  late  distin- 
guished Chief  Geologist 
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INTRODUCTORY  LETTER. 


Columbus,  0.,  January  Slst,  1860. 
jD.  D.  Owen,  M.D.: 

Deab  Sir  :  According  to  your  instructions,  I  spent  the  months  of 
May  and  June,  1858,  in  a  detailed  exploration  of  the  coal  fields  of 
Union,  Crittenden,  Hopkins,  Christian,  Muhlenburg,  Ohio,  Daviess,  and 
Henderson  counties,  of  which  I  had,  the  previous  year,  made  only  a 
short  reconnoissance.  The  months  of  August  and  part  of  September, 
of  the  same  year,  were  employed  in  surveying  the  distribution  of  the 
coal  strata  of  Bath,  Montgomery,  Powell,  Morgan,  Owsley,  and  Breathitt 
counties.  In  the  first  of  these  explorations  I  was  accompanied  by  Mr. 
Alfred  Owen;  in  the  second  by  Major  T.  C.  Downie.  To  both  these 
gentlemen  I  wish  to  express  my  gratitude  for  kind  and  valuable  assist- 
ance. Continuing  the  explorations  of  the  eastern  coal  fields,  during  the 
month  of  May  and  part  of  June,  1859,  I  surveyed  Greenup,  Carter, 
Lawrence,  Johnson,  and  Floyd  counties.  But  owing  to  the  sudden  sick* 
ness  of  Mr.  Alfred  Owen,  my  assistant,  I  had  to  perform  the  greatest 
part  of  the  work  alone.  The  difficulty  of  the  task  would  have  been 
severe  but  for  the  assistance  and  hospitality  which  I  received  everywhere 
from  the  inhabitants^  who  generally  manifested  the  greatest  interest  in 
the  survey.  It  is  the  result  of  those  different  explorations  that  I  take 
the  liberty  to  present  to  you,  sincerely  desiring  that  it  may  meet  your 
approbation. 

Since  the  publication  of  my  former  report,  the  final  report  of  the 
Geological  Survey  of  Pennsylvania  has  appeared,  contrary  to  general  ex- 
pectation. In  this  work,  I  am  accused  by  Prof.  H.  D.  Rogers,  formerly 
director  of  the  Geological  State  Survey  of  Pennsylvania,  of  plagiarism, 
or  of  a  breach  of  literary  obligation,  for  the  quotation  of  half  a  page  of 
my  own  report,  delivered  to  him  in  1854,  and  of  the  disposal  of  which* 
I  Jotd  dnoe  been  left  entirely  ignorant    It  is  evident  that  no  general 
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oonclofflon  can  be  drawn  j&om  palseontological  researcbdiy  except  Scorn  a 
comparison  of  the  distribution  of  the  fossil  plants  in  the  coal  strata  of 
many  and  &r  distant  localities.  To  prevent  a  geologist  from  makmg 
such  comparison)^  by  denying  him  the  use  of  his  own  observations,  till 
a  publication,  though  indefinitely  postponed,  of  his  report,  is  made,  is 
truly  the  same  as  depriving  a  workman  of  his  tools.  I  was  thus  forced 
to  recall  a  few  of  the  observations  made  by  myself  years  ago,  in  Penn- 
sylvania ;  and  as  I  was  careful  to  mention  the  source  of  the  quotation 
and  the  right  of  property  of  the  Pennsylvania  survey,  the  accusation  of 
Prof  H.  D.  Rogers  will  appear  to  every  impartial  mind  as  unjust  as 
unaocountabla  V ery  respectMy  yours, 

LEO  LESQXJEREUX. 


INTRODUCTORY  REMARKS.  ^ 


My  first  palseontological  explorations  in  Kentucky  were  made  in  too 
short  a  time,  and  extended  over  too  large  an  area  of  country,  to  give  at 
once  satisfactory  and  refiable  results.  They  embraced  a  general  recon- 
noissance  of  the  western  coal  fields  of  Kentucky;  therefore,  my  first 
report  gave  only  a  veiy  general  survey  of  the  western  coal  measures,  to 
be  completed  by  subsequent  and  more  detailed  researches.  Even  now, 
it  is  not  to  be  supposed  that  this  report  will  satisfy  the  expectations  of 
every  coal  proprietor.  Although  prepai-ed  to  mark  the  geological  horizon 
of  most  of  the  beds  of  coal  which  I  had  an  opportunity  of  surveying, 
there  are  still  many  out-crops,  even  open  coal  beds,  which  could  not  come 
nnder  my  examination ;  either  for  want  of  time  to  visit  them,  or  because 
the  beds  being  still  unopened,  the  characters  of  the  shales  and  fossils  could 
not  be  ascertained. 

There  is,  indeed,  a  great  difficulty  attending  the  application  of  palaeon- 
tology tx>  the  identification  of  the  coal  strata.  The  fossil  plants  being, 
of  course,  unequally  and  irregularly  distributed  in  the  shales  of  the  coal 
beds,  and  the  shales  themselves  being  sometimes  entirely  wanting,  obscure 
out-crops  of  coal  can  scarcely  be  studied,  and,  therefore,  cannot  be  placed 
with  accoraoy,  when  tiiey  are  not  exposed  by  a  good  entry. 

This  deficiency  in  the  application  of  pakeontology  to  the  determination 
of  g^logical  levels  of  the  coal,  induced  me  to  extend  somewhat  the 
range  of  my  explorations,  and  to  examine  and  report  the  stratigraphical 
distribution  of  the  coal  as  often  as  it  was  possible  to  do  so  with  advan- 
tage. I  have  always  endeavored,  first,  to  determine  the  position  of  each 
coal  bed  by  the  fossil  plants  of  the  shales;  and  afterwards,  even  if  the 
examination  gave  entire  satis&ction,  I  have  made,  when  it  was  possible,  a  4 
section  either  of  the  coal  itself,  with  the  adjoining  strata,  or  of  the  mea»* 
ures  exposed  in  its  connection. 
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In  reporting  a  number  of  these  sections,  I  may  possibly  have  to  go 
over  a  few  that  have  already  been  published ;  but  this  reviewing  of  sec- 
tions, even  if  it  should  be  of  frequent  occurrence,  will  still  become  useful 
for  the  following  reasons : 

First  The  explorations  of  the  coal  strata  form  now  a  distinct  part  of 
the  geological  survey.  It  would,  therefore,  be  advanbigeous  to  reconsider 
the  different  data  which  have  been  collected  and  present  them  all  together. 

Secondly.  The  reliability  of  palaeontological  evidence  has  been,  and  may 
still  be,  often  disputed.  It  is  therefore  necessary  to  prove  its  correctness 
by  comparative  sections,  made  in  different  localities.  This  comparison 
cannot  always  be  established  upon  unpublished  sections  only. 

Thirdly.  Good,  comparative  lithological  sections,  of  actual  superposi- 
tion, combined  with  palaeontological  evidence,  afford  th^  only  means  of 
ascertaining  the  relation  of  the  strata  in  the  dillerent  coal  fields  of  Ken- 
tucky and  of  America.  The  identity  of  the  fossil  plants  of  a  bed  of 
coal,  more  or  less  distant  from  another,  offers  at  once  evidence  of  hori- 
zontal equivalence,  and  affords  easy  means  of  comparing  entire  sections. 
All  the  sections  published  without  this  fixed  point  as  a  basis  of  a  com- 
mon geological  horizon,  may  be  interesting  for  some  particular  locality, 
but  are  more  or  less  uncertain,  and  often  useless,  in  a  general  examination 
of  the  coal  measures.  Moreover,  these  comparative  sections  furnish  the 
best  indications  to  direct  the  researches  for  coal  in  the  intervening 
localities. 

The  plan  of  this  report  is,  therefore,  easily  traced ;  it  is  first  necessary 
to  review  the  general  character,  either  paloBontological  or  sti'atigraphical, 
of  each  bed  of  coal,  and  to  establish  the  value  of  these  characters  by 
some  local  sections.  This  mode  of  examination  may  be  somewhat 
tedious,  but  it  will  afford  solid  materials  for  the  •  true  history  of  our  coal 
formations. 

I  shall  then  make  a  general  section  of  each  county  which  I  have  sur- 
veyed, pointing  out  all  the  beds  of  coal  examined,  and  their  relative 
position  in  the  section. 

A  comparison  of  the  distribution  of  the  coal  strata,  in  both  the  west- 
ern and  eastern  basins  of  Kentucky,  must  necessarily  follow,  and  must 
be  extended  as  far  as  possible  over  the  coal  measures  of  Ohio,  Pennsyl- 
vania, etc. 

I  deeply  regret  that  I  was  unable  to  extend  my  explorations  over  the 
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entire  coal  fields  of  Kentucky;  but  the  time,  as  yet,  has  been  too  limited 
for  such  a  work,  and  therefore  much  remains  still  to  be  done  for  a  full 
description  of  the  Kentucky  coal  measures.  According  to  the  directions 
of  the  State  Geologist,  I  have  examined  the  richest  parts  of  the  coal 
fields,  especially  those  which  are  easy  of  access,  and  the  more  likely  to 
attract  the  attention  of  the  miner  and  the  capitalist. 

NATURAL  DIVISION  OF  THE  COAL  MEASURES. 

If  I  had  to  report  on  the  western  coal  fields  of  Kentucky  only,  I 
should  have  little  or  nothing  to  cominunicate  on  any  beds  of  co^l  under 
the  conglomerate.  But  the  exploration  of  the  eastern  coal  basin  has 
shown  that  the  true  coal  measures  begin  there  immediately  above  the 
sub-carboniferous  limestone,  or,  when  this  limestone  is  absent,  the  coal 
succeeds  immediately  to  the  sub-carboniferous  knob  sandstone,  or  the 
upper  division  of  the  Chemung  group.  As  some  beds  of  these  inferior 
strata  of  coal  are  of  workable  thickness  and  of  excellent  quality,  it 
becomes  of  the  first  importance  that  their  position  should  be  described, 
and  then:  characters,  as  fer  as  they  are  determined,  made  known. 

The  coal  measures  below  the  conglomerates  have  been  generally  dis- 
tinguished by  a  peculiar  name  fi-om  the  measures  above ;  they  have  been 
called  false  coal  measures,  proto-carboniferous  formations,  &c.  I  see  no 
good  reason  for  this  distinction.  If  it  is  based  on  the  feet  that  the 
inferior  coal  beds  are  not  generally  found  over  the  whole  extent  of  the 
coal  fields  of  America,  the  same  can  be  said  of  the  coal  strata  between 
the  Mahoning  and  the  Anvil  Rock  Safcdstone,  and  particularly  of  the 
upper  coal  measures  above  the  Anvil  Rock.  If  this  separation  is  made, 
firom  the  thickness  and  extent  of  the  great  deposit  of  sandstone  named 
conglomerate,  or  firom  its  composition  of  coarser  and  more  pebbly  mate- 
rials, the  same  reason  for  a  further  separation  of  the  coal  measures  might 
be  found  in  the  thickness,  extent,  and  composition  of  the  Mahoning,  and 
even  of  the  Anvil  Rock  Sandstones.  A  separation  of  the  inferior  coal 
beds  firom  the  higher  measures  associated  with  them,  could  only  be 
authorized  by  a  difference  in  the  vegetation  of  which  the  coal  has  been 
formed,  and  consequently  in  the  species  of  plants  found  in  the  shales. 
But  this  difference  does  not  exist,  as  we  shall  see  presently.  It  is,  there- 
fore, more  rational  to  take  the  coal  measures  in  their  whole  vertical  extent^ 
43 
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as  a  single  and  inseparable  formation,  dividing  them,  for  the  sake  of  a 
better  understanding,  in  four  diflerent  parts. 

1.  The  coal  measures  below  the  conglomerate, 

2.  The  measures  between  the  conglomerate  and  the  Mahoning  sand- 
stone. 

3.  Those  between  this  last  sandstone  and  the  Anvil  Rock. 

4.  The  upper  coal  measures  above  it,  with  their  top  still  undeter- 
mined. 

COAL  MEASURES  BELOW  THE  CONGLOMERATE.— GENERAL  DISTRIBUTIOK. 

They  appear  in  the  western  coal  fields  of  Kentucky — 

1st.  Near  Casey ville,  in  Crittenden  county,  in  a  stratum  of  black 
shales  containing  a  thin  coal.  This  shale  is  well  exposed  at  a  short  dis- 
tance from  Bell's  mine,  on  the  bank  of  the  creek. 

2d.  In  Breckinridge  and  Meade  counties,  where  two  beds  of  thin  coal 
have  been  observed  in  the  thick  strata  of  sub-carboniferous  limestonei,* 
Vbey  have  not  yet  exposed  a  workable  bed. 

In  the  eastern  coal  fields,  those  low  measures  are  much  better  devel- 
oped, and  exposed  nearly  all  along  the  western  edges  of  the  basin.  I 
examined  the  first  outcrops  of  their  coal  near  Jas.  Wills',  in  Montgomery 
county ;  then  between  Slate  and  Beaver  creeks,  on  the  road  to  McCor- 
mick's,  as  also  just  above  Mr.  McCormick's  house,  on  the  road  to 
Hazl^reen,  and  a  few  miles  south  of  the  head  waters  of  Emmet's  fork 
of  Indian  creek. 

The  most  northerly  outcrops  of  these  coals  which  I  visited,  was  at 
Clear  creek,  in  Bath  county,  and  the  farthest  southward  at  L.  Bush's,  on 
Walker  creek,  Owsley  county,  on  the  road  between  Proctor  and  Hazle- 
green. 

South  of  Owsley  county,  or  even  in  this  county,  the  inferior  coal 
measures  appear  to  thicken  considerably  in  some  places.  Near  Proctor, 
and  in  Pulaski  and  Rockcastle  counties,  they  contain  three  to  five  beds 
of  coal,  one  of  which  is  worked  four  to  five  feet  in  thickness.!  Above 
tiie  shales  of  the  Cumberland  river,  in  Wayne  and  Clinton  counties^  Mr. 
Jas.  Lesley,  jr.  reports  two,  and  sometimes  three  beds  of  coal,  below  the 
conglomerata  In  Northern  Tennessee,  near  the  limits  of  Kentucky, 
ProC  J.  M.  Safibrd  has  observed  five  (5)  vdns  of  coal  in  the  same 

«  Mf  lliit  Raport,  dUgram  4th  and  MCtioii,  toI.  S,  p.  88. 
tRaport  l«t,  diagram  4th,  p.  933-937. 
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BituatioTi,  one  of  which  attains,  in  some  pot  holes,  a  thickness  of  five 
teet.  In  Virginiti,  south  of  the  Kanawha  Salines,  Dn  S*  H.  Salislmiy 
has  seen  five  (5)  beds  of  coal  below  the  conglonientte,  one  of  which  is 
formed  of  alternate  layers  of  slate  and  coal  six  to  seven  feet  thick  The 
Bub-conglomemtic  coal  has  been  observal,  al^^Oj  by  boring  salt  in  the 
interior  of  the  coal  meisures*  The  eection  of  Warfield^  on  Tug  river, 
will  show  its  position* 

It  is  a  remarkable  fact  that  this  lower  coal  has  never  been  seen  along 
the  western  edge  of  the  coal  nieasures  of  Ohio,  where  in  many  places 
the  conglomerate  att^iins  to  a  grait  thi^kncs,  ft  hen  on  the  contrary^  the 
6ul>conglomeratic  coal  appears  to  he  developed  in  Mercer  and  McKean 
counties  of  Northern  Peausylvania. 

PALAEONTOLOGY  OF  THE  LOWEST  COAL  MEASURES. 

As  far  as  has  been  ascertained,  the  palaeontology  of  the  coal  beds 
below  the  conglomerate  is  very  uniform.  I  have  only  found  in  the  shales 
covering  them  the  leaves,  the  cones  or  calkins^  and  the  bark  of  ditlerent 
species  of  Lepidodendvon.  Judging  from  analogy,  I  suppose  that  this 
peculiar  flora  of  the  low  coal  will  be  found  gonemlly  of  the  same  nature 
in  the  whole  extent  of  the  maisures  below  the  conglumenite,  with  the 
exception  of  a  few  particular  species  to  each  ditlerent  bed  of  coal ;  but 
this  supposition  want^  to  be  sustiiiued  by  sufficient  palaeontological  evi* 
dence,* 

At  S,  WiUs'  coal,  the  shales  intermediate  to  the  two  beds  of  coal  are 
entirely  covered  with  the  leiues  of  Lepidodmdron.  These  leaves  {^phU 
*i,fig^  2)  are  easily  known  by  their  resemblance  to  long  and  narrow 
blades  of  grass.  Although  the  appeaiiince  and  natnre  of  these  shaJ^  is 
very  difierent  in  two  exposures  of  the  Sivme  coal^  being  at  one  place 
hard,  blaek^  and  fissile,  when  at  a  few  yards  distance  they  are  replaced 
by  a  kind  of  yellow,  soft  clay,  these  leiives  of  Lejndodendmn  are  found 
in  the  same  abundance  in  both. 

On  the  head  waters  of  Emmet's  fork,  the  bed  of  coal  worked  by  Mr, 
McCormick  is  75  feet  below  tlie  conglomerate,  and  apparently  on  a 
lower  level  than  the  foruierj  yet  the  shales  covering  the  coal  contain  only 
l^vee  of  LepidodendroH,  with  a  few  cones  of  the  same  tree,  {Lepidos- 

•Since  trriling  ihis,  1  h%ve  Imd  op|)ortumtir  to  sufvcy  tht?  Rtibeun^lnrtii^rutic  coal  meaiures  of 
Westtrm  Ark*ns»ii,  jtiid  Umiid  their  flom  eiiAr.i('ltri;««d  by  *oin©  pcculmr  e[>«cits«,  liiil  rich  aod 
viLrie4i  indeed.  Ntunt^erv  ^fic^uot^  and  FiebeUitri^  btrawfotm  nr*  oa  AbtunUat  in  the  Ebalon 
btlow  tilt  Oongloai«rfti««s  iboro- 
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irobi)  The  lower  part  of  the  coal,  which  is  soft  aod  slaty,  (brash  coal,) 
contains,  besides  the  stems  of  Lepidodmdron^  a  few  piints  of  Cdamitea. 
The  coal  itself^  which  is  of  a  very  black,  hard,  and  beautiful  appearance 
is  mostly  covered,  in  its  hoiizontal  sections^  by  thin  layers  of  charcoal, 
marked  especially  with  prints  of  small  branches  of  Lepidodendron. 

On  Clear  creek,  in  Bath  county,  the  shales  covering  the  coal  are  also 
marked  by  leaves  and  the  bark  of  the  same  species. 

By  its  fossil  plants,  the  coal  worked  at  Proctor  might  be  referred  to  the 
same  sub-conglomeratic  series.  Unhappily,  I  could  not  carefully  examine 
it^  being  there  prostrated  by  sickness.  Mr.  Downie,  my  able  and  efficient 
assistant,  found  in  the  shales  of  McGuire's  coal^  a  piece  of  bark  of  a 
Lepidodendron^  and  some  Lingula^  with  a  FlaheUaria.  These  two  last 
species  are  generally  characteristic  of  a  higher  coal ;  but  such  isolated 
specimens  are  not  sufficient  for  conclusive  evidence.  The  lAngvla  urn- 
honaia  appears  to  have  a  wider  range  than  was  first  supposed ;  and  the 
FlabeUariaj  although  more  abundant  in  the  No.  1  6.  coal  above  the  con- 
glomerate, is  a  plant  of  the  sub-conglomerate  ceal  also. 

These  remarks  on  the  characters  of  the  sub-conglomeratic  coal  flora 
are  confirmed  by  the  observations  of  Mr.  J.  Lesley,  jr.,  who,  from  bis 
camp  in  Pulaski  county,  writes  that  he  has  only  found,  in  the  shales 
bdow  the  conglomerate,  these  leaves  of  Lepidodendron^  with  some 
prints  which,  firom  his  sketch,  evidently  belong  to  scales  of  the  cones  of 
Zepidodendron,  viz. :  to  the  genus  Lepidophyllnmy  of  which  two  species 
have  been  figured  in  my  former  report  {PI  7,  fig.  7  and  8,  vol  IIIj 
Geol,  Survey  of  Ky.)  ^ 

In  a  catalogue  of  the  fossil  plants  of  America,  published  by  the  Sci- 
entific Association  of  Pottsville,  I  have  described  and  figured  a  new 
species  of  PecopteriSy  {Pecopteris  Sheq^eriy)  found  in  McKean  county 
by  my  fi-iend.  Prof  P.  W.  Sheafier,  of  Pottsvilla  The  coal  in  the  shales, 
of  which  this  species  was  found,  is  said  to  belong  to  the  sub-conglomer- 
atic measures.  Except  this  plant,  the  shales  which  bear  it  do  not  show 
any  other  remains  but  leaves  and  fruits  of  Lepidodendron. 

The  specimens  of  shales  collected  in  the  Geological  Survey  of  Arkan- 
sas, under  the  direction  of  Dr.  D.  D.  Owen,  and  which  were  submitted 
to  me  for  examination,  are  mostly  covered  with  the  same  leaves  above 
mentioned.  There  is  besides  part  of  the  fi-ond  of  a  fern  related  to 
Alethopterie  nervosa,  but  specifically  diflerent.     Dr.  Owen  remarks^  on 
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the  Spadra  cosU,  which,  like  all  the  other  coals  of  Arkansas,  belongs  to 
the  sub-conglomeratic  series,  that  some  obsmre^tems^  and  long  slender 
leaves  or  glumes^  of  some  plants  can  be  discovered  by  splitting  up  the 
shales*  These  long  slender  leaves  are  the  leaves  of  the  Leptdoden- 
dron,  and  this  observation  confirms  what  I  have  before  said  about  the 
general  appearance  of  the  flora.  Mr.  E.  T.  Cox,  Assistant  Geologist  in 
the  same  survey,  speaks  of  the  coal  strata  in  Crawford  and  Johnson 
counties,  Arkansas,  as  containing  in  then*  shales  mostly  Lepidodendron, 
with  Sphenopteris,  Catamites,  and  Pinnularia.^  I  have  seen  no 
specimens  of  these  last  genera  of  plants  in  the  shales  examined,  and  do 
not  know  whether  there  are  any  new  species  among  them.  These 
remarks  of  Mr.  Cox  who  is  very  particular  and  careful  in  observations, 
tend  to  show  that  the  different  beds  of  the,  lowest  coal  measures  must 
be  characterized  by  some  peculiar  species.;}; 

I  may  mention  here  this  curious  coincidence.  In  the  shales  of  the  low 
coal  of  North  Carolma,  of  which  some  beds  are  intercalated  in  the  old 
red  sandstone  below  the  conglomerate,  my  fiiend  Mr.  J.  P.  Lesley  found 
specimens  of  a  Lepidodendron  which  I  had  never  seen,  except  in  the  red 
shales  below  the  conglomerate  at  Mauch  Chunk  and  Pottsville,  Pa. 

STRATIGRAPHY  OF  THE  SUB-CONGLOMERATIC  COAL  MEASURES. 

The  respective  position  of  the  coal  beds  below  the  conglomerate  appears 
to  be  as  variable  as  their  horizontal  distribution. 

In  the  first  report  of  the  Geological  Survey  of  Kentucky,  Prof.  D. 
D.  Owen  gives  a  section  of  227  feet,  in  which  the  place  of  the  highest 
coal  is  not  fixed  relatively  to  the  conglomerate,  but  is  shown  to  be  140 
feet  above  the  main  coal  of  Proctor.  On  the  same  section  are  also 
marked  two  coal  beds  4  and  6  inches  thick,  at  35  and  40  feet  below  the 
same  main  coal. 

Three  miles  south  of  Jas.  WiUs',  near  the  eastern  limits  of  Mont- 
gomery county,  a  bed  of  coal  22  inches  thick  rests  immediately  upon  a 
soft,  bulF-colored  sub-carboniferous  sandstone,  containing,  in  great  abund- 
ance, the  shells  of  the  Chemung  group,  and  which,  at  this  place,  overlies 
another  b^  of  siindstone,  covered  mostly  with  Fucoides  Cauda- Galli, 
The  coal  is  covered  by  12  feet  of  black,  soft  shales,  easily  breaking, 

•  First  Report  ArkaDsas  Survey,  by  D.  D.  Owen,  p.  130. 
t  Ibid.  p.  2Q7-230. 
i  Vide  note,  p.  339. 
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marked  by  the  fossil  plants  mentioiied  before,  and  containing  pebbles  of 
carbonate  of  iron.  These  pebbles  are  generally  of  the  size  of  a  com- 
mon potato,  having  the  same  oblong  form.  From  the  top  of  these  black 
shales  to  the  base  of  the  conglomerate  sandstone,  there  is  yet  a  covered 
space  of  10  feet,  which,  according  to  the  evidence  of  Mr.  Wills,  contains 
a  streak  of  coal  4  to  6  inches  thick. 

In  the  hills  just  opposite  the  house  of  Mr.  J.  Wills,  the  formation  con- 
tuning  Fucoides  Cauda-GaUi,  about  100  feet  thick,  rests  upon  the  lower 
sub-division  of  the  Chemung  group,  and  is  surmounted  by  a  conglomer- 
ate sandstone,  containing  here  a  great  abundance  of  fossil  shells,  especially 
pieces  of  CyaihaphyUum^  CystyphyUum,  etc.  In  these  hills  there  is  no 
trace  of  coal  or  of  limestone;  but  on  the  road  to  McCormick's,  incross^ 
ing  the  hills  between  Slate  .and  Beaver  creeks,  three  miles  east  of  Mr. 
Wills',  the  limestone  makes  its  appearance  with  a  stain  of  coal  above  it 
In  this  part  of  the  country,  viz. :  on  the  limits  of  Powell,  Montgomery, 
and  Morgan  counties,  the  sub-carboniferous  limestone  is  extremely  vari- 
able, either  entirely  wanting,  or  appearing  here  and  there  in  strata  from 
6  inches  to  25  feet  thick.  Just  above  the  house  of  Mr.  McCormick,  on  the 
road  to  Hazlegreen,  the  limestone  is  seen  succeeding  the  knob  sandstone, 
first,  as  a  thin  layer  of  a  few  inches,  cherty,  perforated,  coarse-grained, 
resembling  a  bastard  limestone,  then  rapidly  increasing  in  thickness  to  15 
feet,  and  becoming  hard,  fine-gndned,  and  fossiliferous.  It  also  suppoiis 
here  a  bed  of  coal  from  12  to  22  inches,  capped  by  5  to  6  feet  of  black 
shales,  wi&  the  same  plants  as  at  Mr.  Wills'  coal.  This  coal,  however, 
is  too  full  of  stems  of  Lepidodendroriy  and  its  quality  is  very  inferior. 
The  shales  of  this  coal  are  overlaid  by  a  ferruginous  sandstone,  proba- 
bly a  member  of  the  conglomerate. 

On  the  head  waters  of  Emmet's  fork  of  Indian  creek,  five  miles  south 
of  McCormick's,  the  coal  is  70  feet  below  the  conglomerate,  which  forms 
picturesque  blofis  of  from  150  to  200  feet  high.  The  bed  measures  15 
inches  of  hard,  fine,  bituminous,  block  coal,  underlaid  by  6  inches  of 
shaly  (brash)  coal.     The  section  is  as  follows : 

Feet 

Conglomerate -.-. . «. , 150 

Shalj  ferruginoas  sandstone. — - 55 

Black  shales,  with  carbonate  of  iron *. , 15 

Hardcottl... IJJ 

Soft  shaly  coal . , 6inches. 

Fire  olaj  to  level  of  the  creek. 

The  coal,  ecjuivalent  of  the  former,  on  Clifton  bank,  one  mile  south  of 
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the  road  to  Hazlegreen^  is  22  inches  thick  At  Jas.  Gibbles' ;  on  the 
bead  waters  of  Biusli  fork  of  Beaver  creek,  it  is  reported  of  the  same 
thickness;  but  I  bad  uo  opportunity  to  examine  it 

Although  tite  dist^inc^  l>etHeen  the  coal  and  the  conglomerate  is  much 
graiter  here  tlyin  at  Wills',  I  am  sitisfied  that  it  is  tho  same  coah  Ita 
characters  and  the  nature  of  the  shales  are  the  same ;  and  aa  for  thd 
measui^s  Ixilow  the  conglomerate^  we  have  already  seen  how  variable  they 
prove.  The  bed  of  lerruginous  sandstone,  which  is  here  supei'posed  on 
the  shale^  takes  the  place  of  conglomeiiate  saudatone^  or  of  mill&tone 

grit  ^  ^ 

At  the  head  waters  of  Clear  creek,  in  Bath  county,  three  miles  above 
the  furnace,  a  coal,  the  efjuivalent  of  the  former,  has  hem  woiketl,  about 
35  feet  below  the  conglomemte.  It  is  cut  in  two  by  four  feet  of  black 
shaks,  betiring  tie  same  cbiracters  as  those  intennediate  to  the  two 
coals  of  Mr,  Wills*  Its  base  was  covered  with  mud  and  water,  and  I 
could  not  see  it  well  openetl.  It  is  reported  by  Pro£  D.  D.  Owen,  who 
also  visited  it,  as  being  1  foot  and  10  inch^  in  its  upper  member. 

On  Yocum  creek,  north  fork  of  Licking,  near  the  western  limits  of 
Morgan  county,  a  coal  4  inches  thick  crops  out  just  at  the  base  of  the 
conglomerate,  without  any  shid^  above  it;  I  consider  it  as  the  equiva- 
lent of  Uie  upjyer  coal  of  Mr.  Wills,  but  being  like  the  following,  at  the 
level  of  the  creek,  the  inferior  strata  were  not  exposed. 

On  the  road  from  Proctor  to  Ilazelgreen,  on  Walker  creek,  and  on 
the  property  of  L.  Bush,  thei-e  is  a  bed  of  coal  8  to  10  inches  thick, 
which  also  crops  out  just  at  tlie  base  of  the  conglomerate,  without  intei^ 
medial te  shale-s.  The  hard  sandstone  covering  of  this  coal  conbiins  two 
or  three  streaks  of  coal,  one  to  two  inches  thick^  running  very  irregu- 
larly. Tht?se  inegular  streaks  of  coal  are  often  remarked  above  the 
calls  immediately  covered  by  sandstone,  and  are  formed  of  detached 
parts  of  the  woody  matter  of  the  coal,  rolled  and  imbedded  in  the  sand 
by  waves  or  currents.* 

It  is  purposely  that  I  have  until  now  delayed  to  speak  of  the  Casey- 
ville  low  coal,  of  whiih  the  true  position  bus  been  subject  to,  and  is  still 
under  discussion,  among  the  geologists  of  the  Sbite  Survey  of  Kentucky. 
The  coal  under  consideration,  said  to  be  18  inches  thickj  was  struck  in  a 

*  A  c^tl  in  the  sam«  position,  just  below  the  coiig1om«f%tei  U  rtporicd  !>f  Dr.  D.  D,  Ow^a^  in 
tk«  Ul  rotunu  of  tb»  ArkAnau  Surr«j, 
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well  near  the  old  distillery,  above  Casey ville,  at  a  depth  of  70  or  80  feet 
below  Casey's  coal  bank,  opened  near  by.  When  I  visited  the  place  in 
1857,  in  company  with  Mr.  E.  T.  Cox,  on  my  first  tour  of  exploration, 
I  was  shown  only  the  shales  of  Mr.  Casey's  coal  bank,  and  pronounced 
them  the  equivalent  of  those  of  Bell's  and  Casey's  coal  veins.  Last  year, 
having  again  visited  the  same  place,  with  better  information,  I  found 
under  a  heap  of  rubbish  dug  from  the  well,  some  shales  of  this  low  coal 
diifering  from  those  which  cover  Casey's  and  Bell's  coal ;  they  are  soft^ 
breaking  irregularly,  very  black,  marked  with  a  few  leaves  of  Lepidth 
dendron  only,  and  mixed  with  a  great  abundance  of  oval  pebbles  of 
carbonate  of  iron,  like  those  mentioned  in  the  black  shales  below  the 
conglomerate  elsewhere.  In  fact,  the  characters  of  the  shales  found  near 
the  mouth  of  the  boi  ing  of  Mr.  Casey's  well,  compare  exactly  with  those 
indicated  in  the  description  of  the  Wills  and  McCormick  coal. 

The  presence  of  small  pebbles  of  carbonate  of  iron  in  black  shales,  of 
which  the  palaeontology  is  not  distinctly  marked,  would,  no  doubt,  have 
appeared  unreliable  and  accidental,  were  it  not  supported  by  stratJgraphi- 
cal  evidence.  While  I  was  investigating  the  question,  in  the  vicinity  of 
Bell's  mine,  Mr.  Wheatcroft,  the  director  of  the  mines,  informed  me  that 
he  had  made  many  borings  around  Bellas  vein,  and  had  never  found  any 
coal  below  it,  except  a  seven  inch  bed  at  a  depth  of  103  feet."^ 

To  place  the  matter  beyond  question,  he  showed  me,  about  half  a  mile 
from  the  entry  of  Bell's  mine,  in  a  small  creek  running  into  Tradewater 
river,  a  bank  of  shales,  with  a  coal  at  its  base,  exposing  the  lower  part  of 
the  measures,  crossed  in  his  diilerent  borings.    The  section  is : 

Fe«t. 
Fire  claj  and  skaly  sandstone  under  the  Bell  coal,  extending  downwards  to  top  of  the 

bluff,  (covered  space) — 40 

Hard,  coarse  sandstone  in  bank .-, , . .  16 

Black  shales,  with  pebbles  of  carbonate  of  iren 40 

Coal,  bituminous  and  soft.-—.— , , ^ U 

Hard,  black  fire  clay.-_ ,  4 

Yellow,  shaly  fireclay ,-. ^ 1 

Fossiliferous  limestone,  in  bed  of  creek..... . 1 

Comparing  this  section  with  the  place  of  the  sub-conglomeratic  coal 
of  Owsley,  Montgomery,  and  Bath  counties,  the  analogy  of  distribution 
is  striking,  and  when  it  is  confirmed  by  palseontological  evidence,  and 
by  the  same  mineral  distribution,  one  can  no  longer  qu^tion  the  identity 

•  No  one  is  better  acquainted  with  the  geolopjical  strata  of  the  country  around  Caseyyille  than 
this  gentleman,  who  has  been  director  of  Bell*s,  Ca^ey  ft  Spigert*s  mines,  and  he  asserts  that, 
from  topographical  and  stratigraphical  evidence,  these  yeins  mre«U  equivalent  to  the  Casey  ooal 
opened  above  Casey  ville. 
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of  the  coal,  found  below  the  Bell's  and  Casey's  mines,  with  the  coals  of  the 
sab-conglomeratic  senes. 

It  is  true  that  the  16  feet  sandstone  above  the  black  shales  is  but  a 

coal  fields  the  conglomeratic  appearance  of  the  sandstone  has  iimrly 
disappeskred,  and  the  thiekness  of  the  millstone  grit  is  much  reducedj  and 
esti'emely  variable.  Opposite  CaseyvillCj  on  the  Illinois  shore,  where 
this  millstone  giit  fittains  a  good  sizOj  the  distance  from  Dr,  Lung's  coal^ 
which  is  above  the  millstone  grity  to  the  battery  rock  coal,  acknowledged 
to  be  below  it^  is  no  more  than  140  feet  In  the  vicinity  of  Mr>  Wills', 
in  5Iontgomery  county^  on  the  edge  of  the  enstern  eoal  fields,  in  a  space 
of  three  miles,  tlie  dillerenee  in  the  tiiiokness  of  the  eonglomemte  is  at 
some  places,  on  the  same  line  of  strike,  more  than  100  feet 

As  for  the  bed  of  limestone  below  the  coal,  it  has  been  looked  upon, 
by  those  who  contradict  the  above  opinion,  as  one  of  those  thin  strata  of 
limestone  which  are  s^iid  to  occasionally  run  within  tlie  thickness  of  the 
millstone  giit.  But  in  that  t-asc,  is  Uie  true  millstone  giit  above  or  below 
this  limestone?  If  below,  we  shouhl  have  at  this  place  the  abnormal 
appeanince  of  a  limestone,  which  m  not  seen  elsewhere.  If  above^  we 
must  cerfeiiuly  have  above  the  limestone  the  sub-couglomeratic  coal, 
efl^i^^lent  to  the  eoal  18  to  22  inches  thick,  rt^tiug  immedi;\tely  upon 
the  limestone  at  McComiick's,  and  i^uced  to  its  true  proportion  by  the 
gradual  decreasing  of  the  low  coak  towards  the  west. 

A  difliculty  occurs  in  accounting  for  the  position  of  a  thtn  coal,  which 
was  seen  in  a  boring  by  Mr.  Sam'I  Casey,  20  feet  below  his  vein,  worked 
near  the  Tradewater  river,  and  ivbich  coal  is  said  to  be  20  inches  thick. 
Unfortunately,  when  I  mited  the  place  the  pit  was  entirely  coveretl,  and 
I  could  find  around  it  no  traces  of  any  shales  cir  of  coal  It  is  possible 
that  this  coal  miglit  be  a  repii^entative  of  our  No.  1  A  coal,  generally 
placed  at  26  feet  below  No.  1  B,  and  which  bvs  been  developed  I>erc 
oocasionftUy.  If  so,  it  would  be  the  only  place  where  it4ia*§  been 
remarked  in  the  whole  extent  of  the  we^stern  €m\  fields. 

CONGLOMERATE, 

Along  the  edge  of  the  western  coal  fields,  the  millstone  grit^  a  coarse 
sandstone,  with  or  without  pebbles,  generally  replaces  the  true  conglom- 
eratic formation.     Its  thickness  does  not  appear  to  have  been  accurately 
measured-     On  tiie  western  edge,  Mr,  Lj'on  mentions  it  as  being  from 
44 
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50  to  100  feet  thick.  The  different  members  of  the  millstone  grit 
occupy,  probably,  the  whole  space  between  the  sub-carboniferous  lime- 
stone and  the  lowest  strata  of  what  is  generally  called  the  base  of  the 
coal  measures. 

On  the  western  edge  of  the  eastern  coal  basin  the  formation  is  mostly 
conglomeratic.  Still,  often  in  part  replaced  by  a  coarse  and  ferruginous 
sandstone.  Its  thickness  varies  from  75  to  300  feet,  attaining  probably 
its  highest  point  in  Owsley  county,  where  Mr.  J.  Lesley,  jr.  measures  it 
at  300  feet,  and  at  Rockcastle  creek,  where  D.  D.  Owen  found  it  to  be 
240  feet.  Northward,  viz. :  in  Greenup  county,  the  conglomerate  thins 
out  considerably,  and  nearly  disappears  even ;  as  by  the  measurements 
of  Mr.  L.  Lyon,  on  Tigert's  creek,  six  miles  northwest  of  Grayson,  the 
distance  from  the  top  of  the  millstone  grit  to  the  sub-carboniferous 
limestone  is  only  80  feet  These  modifications  are  evidently  local,  and 
cannot  be  considered  as  resulting  from  any  general  law  of  distribution. 
From  Greenup  county  northward,  in  following  the  western  edges  of  the 
eastern  coal  fields,  after  crossing  the  Ohio  above  Portsmouth,  the  con- 
glomerate again  thickens  to  300  feet,  in  Hocking  valley,  then  thins  out 
to  a  few  feet  in  Licking  county,  near  Newark,  and  thus  it  continues  in 
undulations  to  its  northern  terminus,  where,  according  to  the  measure- 
ments of  Mr.  Whittlesey,*  it  is  from  100  to  150  feet  thick. 

From  this,  and  what  has  been  said  about  the  unequal  and  local  distri- 
bution of  the  coal  below  the  conglomerate,  it  is  evident  that  the 
sub-carboniferous  measures  were  broken  and  much  diversified  in  their 
general  level  by  currents  and  other  accidents,  and  that  the  super-position 
of  the  conglomerate  was  the  true  and  firm  basis  for  a  uniformity  of 
distribution,  and  consequently  for  the  wide  expanse  of  our  coal  fields. 

Towards  the  eastern  limits  of  the  coal  fields  of  America,  the  conglomer- 
ate attains  its  greatest  thickness,  and  is  generally  divided  in  three  or  more 
members  by  shales,  or  thin  strata  of  coal.  The  question,  therefore,  is, 
whether  t^ese  beds  of  coal  are  not  the  equivalents  of  our  western  coal 
strata  below  the  conglomerate,  and  consequently,  whether  the  thickness  of 
the  measures  contemporaneous  with  the  deposit  of  the  conglomerate!,  is 
not  greater  in  the  western  coal  fields  than  has  been  supposed.  The 
conglomerate  at  Pottsville  is  about  1,400  feet  thick;  and  although  it 
becomes  thinner  towards  the  west,  it  may  be  that  the  McKean  coal 

•  SMOBd  Report  of  Geol.  Surrey  of  Ohio,  bj  W.  W.  Mather,  pp.  57,  SB. 
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measures,  as  well  as  those  in  Eentacky,  counted  as  sub-conglomeratic, 
are  true  conglomeratic  measures,  or  contemporaneous  to  the  lowest  con- 
glomerate. The  only  difference  would  be  that  in  some  parts  of  East 
Pennsylvania  they  are  pebbly  and  barren,  while  in  others  they  are  coal 
bearing,  and  without  pebbles. 

From  the  general  views  of  the  formation  of  the  coal,  as  they  have 
been  presented  in  our  former  report,  we  must  infer  that  the  materials 
composing  the  conglomerate  were  brought  and  rounded  by  the  wavy 
movements  of  the  sea  agjiinst  the  shore.  Such  movements  cannot  be 
uniform  upon  a  very  extensive  area,  therefore  must  the  materials,  carried 
by  the  waves,  be  deposited  very  irregularly.  Supposing  these  move- 
ments to  have  been  progressive  for  a  long  period  of  time,  as  the  enormous^ 
quantity  of  heaped  materials  seems  to  warrant,  large  tracts  of  country 
must  have  been  separated  from  the  shores,  in  lagoons  and  marshes,  and 
covered  with  the  growth  of  the  coal  vegetation.  Thus,  while  the  sand 
and  pebbles  were  heaped  around  them,  they  have  formed  isolated  coal 
banks  of  various  dimensions.  A  more  general  depression  brought  over 
the  whole  formation  the  upper  and  true  conglomerate,  generally  extended 
over  the  whole  coal  fields  of  North  America.  In  this  case,  the  so-called 
sub-conglomeratic  coal  banks,  either  covered  by  sandstone  or  intercalated 
in  the  sub-carboniferous  limestone,  belong,  with  the  limestone  ifaself,  to  the 
true  conglomeratic  period. 

These  considerations  are  not  without  practical  interest;  they  tend  to 
demonstrate  the  fiillacy  of  limiting  the  coal-i)earing  strata  to  the  last 
conglomeratic  formations,  and  of  supposing  that  the  appearance  of  coal 
below  it,  being  something  abnormal  and  a  local  phenomenon,  without 
direct  connection  with  the  true  carboniferous  epoch,  it  would  be  useless 
to  search  for  coal  below  its  series.  Although  the  prospect  for  good 
workable  coal  beds  below  the  conglomerate,  or  within  this  formation, 
cannot  be  as  promising  as  above  it,  researches  for  coal  as  far  down  as 
the  knob  sandstone,  may  be  rewarded  with  satisfactory  results  in  all  the 
counties  bordering  the  coal  basin  of  Eastern  Kentucky. 

DISTRIBUTION   OF   THE   COAL   STRATA   BETWEEN   THE  CONGLOMERATE 
AND  THE  MAHONING    SANDSTONE. 

It  is  very  diificult  to  exhibit  satisfectorily  the  distribution  of  the  coal 
beds  in  this  great  division  of  the  coal  mejisures.  The  veins  of  coal  which 
it  eotttmns,  uro  all  mtire  or  leBS  subjioct  to  modific^tionfi,  which  altisr  their 
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appearance,  even  at  short  distances.  They  thicken  or  thin  out ;  some 
separate  or  multiply ;  others,  which  are  generally  found  separated  by 
sandstone,  limestone,  or  shales  of  various  thickness,  join  and  become 
united  in  a  single  bed  of  coaL  Modifications  of  this  nature  occur  in  the 
whole  extent  of  the  coal  measures,  but  nowhere  are  they  more  frequent 
and  more  marked  than  between  the  conglomerate  and  the  Mahoning 
sandstone. 

■^  In  the  western  coal  basin  of  Kentucky,  the  first  coal  above  the  conr 
glomerate  is  the  same  as  the  one  designated  No.  1  6,  in  the  3d  volume  of 
the  report  of  the  State  Geological  Survey.  In  the  eastern  coal  fields,  No. 
1  A,  with  its  characters  and  subdivisions,  is  generally  present.  Here  we 
also  find  a  third  bed,  properly,  perhaps,  a  subdivision  of  No.  1  B,  but 
distinct  enough  in  Kentucky  to  be  separately  characterized.  As  we 
cannot  change  the  nomenclature  adopted  in  a  former  report,  I  shall  have 
to  number  the  coals  as  follows,  omitting  two  thin  streaks  which  sometimes 
appear  in  Ohio,  but  have  not  been  seen  in  Kentucky : 

Coal  1  A.  Scarcely  present  in  the  western  coal  basin  of  Kentucky ; 
generally  developed  in  the  eastern  coal  fields ;  and  som^imes  divided 
into  two  membere. 

Cooi  1  B.  The  most  reliable  and  most  extensively  developed,  as  well 
as  the  most  variable  of  all  the  coal  strata.  Extensively  worked  in  both 
basins  of  Kentucky,  where  it  is  generally  the  depository  of  cannel  coal. 

Co(d  1  C.  Might  be  called  the  coal  below  the  limestone ;  generally  a 
thin  coal  of  no  great  value;  placed  at  a  short  distance  firom  the  former, 
with  which  it  often  unites.  It  is  for  this  reason,  probably,  tliat  it  was 
not  mentioned  in  the  reports  of  Ohio  and  Pennsylvania,  and  is  likewise 
unnoticed  by  Mr.  Lesley. 

Coci  2.  Scarcely  known  in  the  western  coal  fields  of  Kentucky ; 
generally  present  in  the  eastern  coal  basin;  bed  of  medium  thickness, 
increasing  considerably  towards  the  southeast. 

Cod  3  A.  Good,  reliable  coal ;  often  cannd,  (like  every  bed  of  coal 
formed  in  connection  with,  or  overlaid  by  a  limestone,)  of  workable 
thickness,  as  well  in  the  western  as  in  the  eastern  basin. 

Coal  4.  Equivalent  of  the  Pomeroy  coal;  placed  at  the  base  of  the 
Mahoning  or  second  conglomeratic  sandstone,  which  forms  the  termi- 
nating mrif's  upwards  of  this  division. 


PAL£ONTOLOaiOAL  BEPOST  OF  GEOLOGICAL  8URVET.  349 

The  above  subdivision  may  appear  arbitrary,  if  considered  in  a  math- 
ematical point  of  view.  Topography  often  takes  into  account  outcro(>s  of 
coaly  without  much  regard  to  the  peculiar  arrangement  of  the  coal  strata ; 
but  in  a  general,  correct,  stratigraphical,and  palaeontological  examination 
of  the  distribution  of  the  coal  strata,  this  method  is  not  admissible. 
Some  beds  of  coal,  like  our  No.  1  B,  for  instance,  exposed  at  one  point 
as  a  single  stratum,  may  be  seen  at  a  short  distance,  even  on  the  same 
hill,  to  divide  in  two,  three,  or  four  beds  of  coal,  separated  by  shales  or 
sandstone  of  variable  thickness.  In  a  palieontologtcal  point  of  view,  I 
could  not  but  refer  those  accidental  divisions  to  the  parent  bed,  and 
r^ard  them  as  in  reality  one  bed  of  coal.  OHen  as  such  cases  have 
come  under  tny  consideration,  I  have  repoi-ted  them  as  mere  subdivisions 
of  one  bed,  noting  the  peculiarities  of  each  member. 

COAL  1   A.    PAL.EONTOLOGY.  STRATIGRAPHY,  AND  DISTRIBUTION. 

• 

This  vein,  often  divided  into  two  members,  presents  itself  with  two 
different  characters.  Sometimes  it  is  encased  in  a  great  bank  (2  to  10 
feet  thick)  of  black,  rusted  shales,  splitting  parallel  to  the  line  of 
stratification,  in  large,  thin  laminse.  These  are  often  barren  of  fossil 
plants ;  yet  by  close  examination,  I  have  never  failed  to  find,  in  the 
interlaminated  surfece  of  the  shales,  cones  of  Lepidodmdron^  and  the 
Linguda  umbancda;  the  only  remains,  with  a  few  leaves  of  Lepidoden- 
drofiy  which  these  shales  appear  to  contain.  It  is  evident  from  this  that 
the  palaeontology  of  coal  1  A  is  nearly  i*elated,  if  not  quite  identical^ 
with  that  of  the  upper  bed  of  coal,  mentioned  under  the  conglomerate. . 
The  only  difference,  indeed,  appears  in  the  scarcity  of  fossil  remains  in 
the  shales  of  coal  1  A,  and  in  the  presence  of  Lingtda  umbotuda  in 
greater  abundance.  Independent  of  palaeontology,  there  are  some 
characters  of  the  shales  which  help  to  the  identification  of  coal  1  A : 
1st  Their  black,  dull,  rusty  color.  2d.  Tbdr  manner  of  splitting 
in  large  thin,  regular  slabs.  3d.  The  absence  of  small  oval  pebbles  of 
carbonate  of  iron.  It  sometimes  happens  that  the  whole  space  separating 
this  coal  from  the  next  above  it,  is  occupied  by  black  shales.  In  this 
case,  when  the  distance  is  great,  I  have  found  in  the  slates,  besides 
Lingula  umhonata^^  other  species  of  fossil  shells,  especially  a  small 
Zepicenoj  and  a  fine  new  species  of  fern,  and  Pecopteris  vdutina,  published 

*  Third  volume  of  the  Report  of  the  Geological  State  Survey  of  KentudKy*  pi.  7,  fic^d. 
t  Third  ro\.  of  the  Report  of  Oeol.  Bute  Surrey  of  Ky,  pi.  lU,  fig.  .4 
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in  the  report  of  the  Pennsylvania  State  Survey  *  But  these  species  do 
not  appear  as  true  characteristics  of  this  coal,  being  only  accidentally 
present  Nevertheless,  I  found  the  same  species  of  shells  at  Yellow 
creek,  Ohio,  and  at  Johnstown,  Pennsylvania,  distributed  in  the  same 
manner,  and  under  the  same  geological  circumstances. 

The  second  division  of  this  coal  is  far  different  from  the  former,  in 
its  palaeontology  and  distinctive  characters.  The  coal  is  generally 
CDvered  by  a  coarse  sandstone  of  variable  thickness,  containing  numerous 
prints  of  a  great  niany  plants  of  the  largest  species.  The  genus  Lepidch 
dendron  furnishes  one  half  of  these  prints,  after  which  SigiUaria  (especially 
Si  Brardii)  gives  the  greatest  number,  and  then  the  Calamites.  This 
sandstone  is  everywhere  remarkable  for  the  abundance  of  its  fossil 
remains.  It  contains  the  great  Megdodendron  and  Megapfntumj  large 
trunks  of  trees  completely  transformed  into  sandstone;  even  a  whole 
forest  of  cilamites  (mostly  0,  Suckowii)  and  SigiUaria  is  found  at 
Carbondale,  Pennsylvania,  imbedded,  and  standing,  in  its  coarse  material. 

The  coal  under  this  sandstone  generally  overlies  a  bed  of  brashy  or 
slaty  coal,  splitting  in  thin  laminae,  and  bearing  numerous  prints  of 
crushed  plants  of  the  same  species  as  those  enumerated  above,  with 
leaves  of  Neuroptem  hirsuta.^ 

This  vein  of  coal,  in  its  two  divisions,  thins  out  and  disappears  west- 
ward. Even  in  the  Eastern  Kentucky  basin  it  is  never  very  thick. 
Its  average  is  no  more  than  two  feet,  and,  except  where  it  comes 
in  contact  with  1  B,  it  is  never  thicker  than  three  feet  The  coal  is  gen- 
erally good,  but  under  tiie  black  shales  especially,  it  contains  much 
sulphiiret,  and  is  somewhat  caking. 

Its  two  divisions,  as  indicated  by  the  palaeontological  characters,  are 
hardly  ever  developed  together,  the  difference  being  rather  local ;  but 
when  they  are  so  formed,  the  coal  covered  with  sandstone  is  the  upper 
division,  and  is  separated  from  the  lower  by  the  black  shales. 

The  modifications  of  this  coal  are  well  defined,  and  can  be  easily 
studied  in  Morgan  and  in  Breathitt  counties^  On  the  head  waters  of  Glady 
creek,  branch  of  Red  river,  Morgan  county,  it  makes  its  first  appear- 
ance, and  is  worked  20  inches  thick  at  the  old  Latham  bank.  It  is 
there  covered  by  one  foot  of  black  shales,  with  Lingxda,  and  has  above 

•  Vol.  2,  p.  866,  pi.  12,  Qg.  3* 

f  R^IkM  of  t:h»  0«dK  8t«t*tS«RV^  of  K/.,  Visl.  3,  pi*  t,  fl|f.  4. 
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this  a  sbnly  sandstone,  with  iron  ora  Its  distance  above  the  conglom- 
emte  is  here  jiUout  50  feet 

At  Jaclison,  Brmtliitt  county^  near  the  mines  of  Messrs*  Jerry  Sooth 
&  8on,  thi5  coal  is  seen  about  8  inches  Uiiuk,  20  feet  below  the  uiaia 
cohI  I  11 

The  following  section  is  tjiken  a  few  mUes  south  of  Jackson,  near  the 
mouth  of  Lick  biaiuh  of  Quicksand; 


I.  GniT  mk-aoefjiu  shale,  {gmj  meUU  aftd  iftnifltonc,  apace  cOTercd .„ .j  ^^SO 

3 .  n  1  rtclt  njsi y  ^b n les »  wi t h  l^p xd^tUnHfo n  st c dh  ,  ami  Li w^Wo . .,  ,  -  ^ , ,^  |         9 

4.  CiHili  bitiimmoujt,  ttriiilhig^  to  enniu'l ._--,,_,^ ^.-^_^«_v*----*-'         1 

5*  Jliiick,  Imrd,  fire  dity.^.^ ,_ ^--^*-___,,«wl         S 


ladMi 


4 


Further  up  on  the  same  creek,  it  has  at  the  base  20  inches  of*  coal, 
sepinUeil  from  a  G  inch  bed  above  it  by  4  feet  5  inches  of  black  stiales, 
with  the  same  fossils. 

The  same  vein  nc^r  by^  within  100  yards  of  Mr.  Saml  B:ick's  house^ 
on  Quicksiiud  ciwk,  is  not  divided,  and  is  18  inches  thick,  covered  by 
one  foot  of  the  black  ehalc^  with  Liagula  and  Lepidodrobi,  At  this 
latter  plju^  the  co^d  lies  20  (eot  lower  than  coal  1  B. 

Divisions  like  those  exoinplified  in  tliesc  sections,  are  of  less  frequent 
occurrence  in  this  coal  tha.n  the  charige  of  its  characters^  viz. :  the  distip- 
peirance  of  the  shafe,  to  be  replaced  by  sandstone^  or  vice  versa.  Ono 
and  a  half  mile  al>ove  the  mouth  of  R^rge  fork  of  Troublesome  river, 
Breithitt  counly,  this  bed  has  been  worked  under  sandstoncj  and  is  18 
inchas  thick,  bituminous,  and  somewhat  slialy,  Bejoud  the  hill,  on 
Tobacco  branch  of  Charley's  fork,  the  same  rein  is  also  18  inches^  but 
it  i^  covered  by  0  feet  of  rusty,  black  shal(^.  At  both  places  it  hm  a 
clay  parting.  This  bank  can  be  traced  across  the  hill  by  following  its 
outcrop.  Agjiin,  the  s^mie  co^d  expose<l  above  the  mouth  of  South  tbrk 
of  Quicksand,  is  IG  inches  thick,  without  day  parting,  and  is  covered 
by  10  feet  of  its  black  shal^,  containing  the  characteristic  fossils. 

In  Owsley  county.  No.  1  A  coal  is  well  exposed  j  along  Jett's  and 
Mmdow  creeks,  one  foot  thick,  covered  hy  10  to  14  feet  of  black  shales, 
and  in  Morgan  county,  it  crops  out  along  Caney  creek,  neir  Judge 
Liken's  hou^  where  it  is  covered  by  ihs  s^mtlstone,  and  two  miles  l>eIow, 
wbeie  it  has  two  feet  of  coal,  overhud  by  8  feet  of  black  shales^  always 
with  the  same  fossils. 
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In  Greenup  county,  No.  1  A  coal  is  rather  covered  with  sandstone 
than  shales.  At  Mr.  Sam'l  Bradshaw's,  on  Indian  creek,  it  is  three  feet 
thick,  including  an  eight  inch  clay  parting,  and  is  overlaid  by  black 
shales,  while  near  Steam  furnace,  and  at  Caroline  and  Amanda  fiirnace, 
etc.,  it  is  mostly  overlaid  by  sandstone.  In  this  county,  the  distance 
between  No.  1  A  and  No.  1  B  varies  generally  from  20  to  30  feet.  In 
Johnson,  Floyd,  and  Lawrence  counties,  the  vein  thickens  somewhat, 
and  the  distance  from  No.  1  B  becomes  greater.  At  Paintsville, 
Johnson  county,  it  is  60  feet,  and  the  coal  is  here  two  to  three  feet  thick, 
immediately  overlaid  by  sandstone.  In  the  thickest  part  of  the  coal 
measures  at  Warfield,  on  Tug  river,  Lawrence  county,  the  coal  worked 
is  No.  1  A,  and  the  distance  to  1  B  is  about  70  feet.  In  Ohio  and 
Pennsylvania  there  is  no  great  difference  in  the  distance  between  No.  1 
A  and  No.  1  B.  In  Licking  county,  Ohio,  near  Flint  ridge,  it  is  only 
40  feet.  At  Salineville,  it  is  reduced  to  35  feet.  At  Yellow  creek  the 
vein  is  divided  in  two  members,  separated  by  20  feet  of  black  shales, 
and  its  upper  member  is  only  at  a  distance  of  20  feet  from  No.  1  B. 
At  Johnstown,  Penna.,  60  feet  of  black  shales,  containing  in  abundance 
the  fossils  belonging  to  this  coal,  separate  it  from  No.  1  B.  And  at 
Archibald,  in  the  anthracite  region  of  the  same  State,  near  the  east  edge 
of  the  coal  measures,  a  section  which  I  owe  to  Mr.  Ed.  Johns,  the 
director  of  the  coal  mines,  marks  its  place  at  25  feet  from  the  coal  there 
worked,  which,  according  to  its  character,  is  our  No.  1  B. 

This  apparently  shows  a  great  uniformity  in  the  general  extension 
of  this  coal.  Yet  in  the  examination  of  No.  1  B,  we  will  see  No.  1  A 
coming  sometimes  in  close  proximity,  or  even  uniting  with  it. 

COAL  1  B.    PALiEONTOLOGY. 

More  than  one  hundred  species  of  fossil  plants,  of  the  coal  measures 
of  America,  have  been  found  in  connection  with  this  vein  of  coal.  Its 
flora  is  thus  much  varied.  It  nevertheless  has  a  peculiar  aspect,  which 
cannot  but  be  easily  recognized,  when  its  examination  is  made  with  any 
care. 

The  top  shales  of  this  vein  of  coal  present  two  different  characters ; 
th^y  are  either  grayish,  somewhat  micaceous  and  ferruginous,  of  fine 
texture,  perfectly  well  adapted  to  the  preservation  of  the  prints  of  fossil 
plani^  or  else  black,  soil:,  also  somewhat  micaceous,  very  hard,  bitumin- 
ous, and  nearly  without  fossils.    In  the  first  case,  the  vein  below  the 
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shales  is  a  bituminous  coal ;  in  the  second  it  is  mostly  cannel  It  is 
well  to  renmrk  heie  tint  phiiits  have  beeo  but  iiididerently  preserved 
in  the  iiituminous  shales  of  the  beds  of  cannel  coalj  (except  accidentally 
in  sulphuret  of  iron,)  having  probably  been  desti'oyed  by  the  action  of  | 

marine  water.  On  the  contmry,  the  marine  shells  are  generally  abund- 
ant. It  is  also  well  to  observCj  that  sometimes  the  shales  are  not  present 
above  tlie  coaly  and  then  the  coal  is  covered  by  laminated  sandstouoj  or 
ffrut/  metal. 

The  only  species  of  shells  found  in  iho  black  shales  of  coal  1  B  is 
Linffida  itmbouafa^  but  in  such  abundance  that  it  sometimes  entirely 
covers  the  shales.  Besides,  this,  the  bituminous  black  sliales  have  gener- 
ally preserved  the  leaves  and  cones  of  Lcpidodcmlron^  and  leaves*  of 
FlSdtaria  BormsifoUa.  (PI*  3^  fig,  2,)  In  this  respect^  the  n^m- 
blance  to  the  black  slates  of  No.  1  A  and  No.  1  B  is  stiiking,  and  the 
identification  would  be  difficult  but  for  the  great  abundance  of  Stigmarta 
which  the  black  slater  of  No*  1  B  contain,  and  which  arc  not  found  in 
those  of  No,  1  A.  Indeed^  the  Sitgrnaria  Jicoith^*  appmrs  to  have  been 
the  plant  living  especially  on  the  marshes  of  the  coal,  while  they  were 
covered  with  water,  and  to  have  been  an  essential  constituent  of  the 
cannel  coal 

The  plants  which,  by  their  presence  in  the  gray  shales  of  this  vein, 
are  characteristic  of  its  geological  position,  may  be  presented  in  three 
divisions.  The  first  embrac^es  the  species  common  to  this  and  other  veins 
of  coulj  and  which  become  characteristic  only  by  the  great  number  of  « 

their  specimens;  the  second  are  tl\e  species  truly,  or,  at  least^  apparently 
peculiar  to  the  vein,  which  have  not  been  found  elsewhere,  but  are  too 
scarce  to  be  remarked  as  tnie  characteristics ;  the  third,  tlie  few  si>ecies 
appertidning  to  this  coal  only,  and  which  are  distributed  in  great  abund* 
ance  over  the  whole  a!*ea  of  the  coal  basin^  and  consequently  arc  true 
chanicteristics  of  tliLs  coaL  "  j| 

Among  those  of  the  first  class,  the  most  abundant,  is  certainly  the  [i 

Lepidodendrojht  Fifteen  species,  at  least,  of  this  genus  have  been 
found  in  the  shsiles  of  No.  1  B ;  of  this  number,  more  tbin  one  half 
belongs  to  it  exclusively,  a  few  of  the  more  common  species  only  ascend- 
ing higher  in  the  measures.     The  genus  ASigillaria  Is  also  abuudaHtly 

•  Vol  m  of  ihtp  Report,  pi.  VII,  fig.  3. 

t  American  gpcde^  of  tbiii  ^«nua  IniTe  bi'en   Oe&cnbed  antl  figured  in  the  final  Geological 
Rcporl  of  the  State  JSiirv«j  of  P«Diiajlra^»,  vdL  II,  ^^q&  t^73  to  ^75^  plat^  XV  ;md  XVI, 
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represented  by  twelve  species,  some  of  which,  SigiUaria  corrugatOj  Lsqx.; 
{pi  4,  fig.  6;)  Sigillaria  stdlatOj  Lsqx.;  8.  Serlii,  Brgt.;  S.  iesseUatay 
Brgt. ;  S.  Alverlaris,  Brgt ;  8.  dongata^  Brgt. ;  8.  attenuate^  Lsqx. ;  8. 
caientdatOy  Brgt ;  and  especially  8.  discoideoj  Brgt.,  do  not  appear  to 
ascend  any  higher  in  the  measures.*  Calamifes  are  also  well  represented 
in  a  number  of  species,  yet  without  predominance.  Then  come  some  of 
the  largest  ferns  of  the  coal :  Neuropteris  hirsutoy  Brgt. ;  in  the  greatest 
abundance,  sometimes  apparently  filling,  by  the  superposition  of  its 
leaflets,  the  entire  thickness  of  the  shales ;  8phenopteris  latifolioy  Brgt., 
which  ascends  higher ;  HymenophyUitea  Hildreiiy  Lsqx.,  (pi.  2,  fig.  5,) 
4bund  also  in  the  shales  of  No.  3 ;  Alethopteris  nervosa,  Brgt. ;  and  AL 
8erUiy  Gopp,  (pi.  1,  fig.  3,)  of  which  the  range  of  distribution  extends 
out  of  this  vein. 

In  the  second  class  the  most  prominent  of  the  species  are  all  the 
species  of  OdontopteriSy  except  0.  8Mothimiiy  Brgt. ;  which,  perhaps, 
ascends  higher;  Cydopteris  fiabellatajBTg^'j  Whittlesey  a  e/ejrarw,  Newb.; 
Nepheoptoris  orbicularis^  Brgt.;  Neuropieris  Clarksoni^  Lsqx.;  N. 
rarinervisy  Bunb. ;  N.  vermiculatOy  Lsqx. ;  {pi  2,  fig.  7;)  8ph€nopteris 
glandulosay  Lsqx. ;  8p.  Newherii,  Lsqx. ;  8p.  Lescuriiy  Newb, ;  8p. 
squamosa^  Lsqx.;  HymenophyUites  furcatus,  Brgt.;  Hymenopkylliies 
artemisicefolioy  Brgt. ;  {fig.  2,  pi  6 ;)  CalUpteris  8nllivaniii,  Lsqx. ; 
Pecopteris  8illimanniiy  BrgL,t  and  a  new  Alethopteris  Coxianoy  Lsqx. ; 
(pl.  1,  fig.  2.) 

The  third  class  contains  firuits  of  difierent  sizes,  from  the  smallest 
gnun,  no  larger  than  millet  seeds^  to  nuttlets  as  large,  and  still  larger, 
than  almonds.  These  fruits  generally  abound  in  coal  No.  1  B,  and  are 
found  in  nearly  every  one  of  its  outcrops ;  in  Union  mines,  of  Living- 
ston county,  in  Bell's,  Hawesville,  and  Breckinridge  mines  of  the  western 
basin,  as  well  as  in  all  the  localities  where  coal  1  B  is  seen  in  the  eastern 
coal  fields.  What  these  fi-uits  are,  (two  species  are  figured  in  vol.  3  of 
the  Report,  pl.  7,  fig.  8  and  9,  and  another  very  remarkable,  pl.  2,  fig.  4,) 
to  what  species,  or  eventowh  at  genus  of  plants  they  belong,  is  still  an 
unsolved  problem  of  the  coal  vegetation.  Some  small  seeds^  inclosed  in 
large  cones,  have  been  recently  ascertained  to  be  the  fiiiits  of  8ig%Uaria; 
a  few  of  the  nuttlets  of  the  coal  are  perhaps  the  fruita  of  Flabellaria; 

•  Ibid,  Tol.  II,  pages  871  to  873,  pUtes  XIII  and  XIV. 

t  Ibid,  description  of  foasil  plants  of  the  ooal  meaflores  of  FennsylTama.  vol.  2,  paeei  847  to 
678, with  plates.  /         »  »**6 
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but  this  species,  although  very  abundant  in  the  No.  1  B  coal,  is  also 
found  in  other  veins  above  this,  especially  in  the  Pomeroy  coal,  yet  the 
fruits  are  entirely  wanting  *  The  number  of  these  fruits  is  without  pro- 
portion to  the  number  of  species  to  which  they  could  belong.  This 
shows  that  the  vegetation  of  the  coal  is  &r  from  being  known,  and  that 
it  contained  some  genera,  of  which  the  remains,  leaves,  or  stems,  have 
been  destroyed,  or  are  not  preserved  in  the  shales.  Some  of  these  fruits 
of  large  size  are  inclosed  in  a  Knd  of  leathery  pericarp,  or  husk,  enlarg- 
ing at  the  top  like  a  three-cornered  funnel,  and  appear  to  belong  to 
some  species  of  palm.  But,  except  Flabellaria,  there  is  no  leaf  in  the 
coal  which  could  be  related  to  this  family  of  plants.  Some  others,  gen- 
erally found  flattened,  have  a  heart-shaped  form,  and  grew  around  the 
stems  of  AsterophyUites  or  branches  of  Calamites  as  tubercles,  or 
perhaps  true  seed. 

The  second  true  characteristic  species  of  No.  1  B,  found  everywhere 
in  its  shales,  and  never  till  now  found  out  of  it,  is  Alethopteris  LondUticoj 
Brgt,  (Rep.  3,  pi.  6,  fig.  3,)  a  fern  which  bears  a  great  likeness  to  our 
common  brake.  {Pteris  aquilina  L.)  Besides  these,  I  may  mention  as 
less  frequent,  however,  Lycopodites  carifoUuSy  Lsqx.,  (pi.  4,  fig.  5,)  found 
in  Union  mines,  Livingston  county,  and  at  the  mouth  of  Horse  branch, 
one  half  mile  below  Catlettsburg,  Greenup  county,  at  both  the  farthest 
ends  of  the  Kentucky  coal  fields,  and  Neuropieris  vermiculatoy  Lsqx., 
(pi.  2,  fig.  9,)  with  distant,  sharply  marked,  though  fine  veinlets,  especi- 
ally common  in  Eastern  Kentucky,  and  HymenophyllUes  artemsicefoUa^ 
Brgt,  (pi.  2,  fig.  6.) 

Resuming  the  palaeontology  of  the  No.  1  B  coal  in  its  essential  char- 
acters, we  find,  first,  that  it  contains  everywhere  in  its  shales  the  greatest 
number  of  fossil  plants ;  second,  that  its  remains  belong  to  the  largest 
species  of  trees  and  ferns ;  third,  that  it  is  the  depository  of  the  firuits, 
and  some  Alethopteris  and  HymenophyUUes  not  found  elsewhere.  It 
may  also  be  remarked,  that  it  is  deficient  in  the  species  of  the  true 
Fecopteris,  or  has  but  few  of  them. 

COAL  1  B.    STRATIGRAPHY  AND  GENERAL  DISTRIBUTION. 

This  vein  is  apparently  extended  without  interruption,  except  acci- 
dental ones,  over  the  whole  coal  fields  of  the  United  States.     It  is  the 

*  I  have  recent^j  examined,  in  Arkansas,  thick  black  shales  of  sab-conglomeratic  coal, 
•ntiMly  coTered  %\ik  leavea  of  this  species*  without  any  remains  of  fruits  of  any  kind. 
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most  reliable  of  all  the  coal  strata,  as  it  is  usually  the  one  of  the  greatest 
thickness,  ^n  the  western  coal  fields  it  is  generally  undivided,  and  is  the  • 
first  above  the  conglomerate.  In  the  eastern  coal  basin  it  begins  to  show 
its  subdivisions,  its  variability  of  forms,  its  increasing  size.  It  is  in 
both  the  great  depository  of  cannel  coal.  In  the  western  coal  basin  it 
has  generally  a  clay  parting  fiom  one  to  six  inches  thick,  and  in  the 
eastern,  two  or  three  which  thicken,  disappear,  or  change  their  nature, 
in  the  most  unaccountable  manner.  Its  average  thickness  in  Kentucky 
is  four  to  six  feet.  Taking  under  consideration  the  whole  extent  of  the 
,  coal  fields  of  America,  we  find  this  thickness  varying  firom  6  inches  to 
20  feetj  accidentally  to  40  feet  This  coal  is  nearly  always  found  in 
close  connection  with  No.  1  C  coal,  the  next  bed  above  it.  Thus  it  can 
sometimes  be  said  to  be  in  three  members,  each  one  having  its  peculiar 
characters.  The  upper  one  is  covered  by  sandstone,  (rarely  by  limestone,) 
and  has  the  fossil  plants  at  its  base,  viz. :  in  the  top  shales  of  the  middle 
coal.  This  middle  member  is  generally  covered  by  the  gray  shales,  with 
the  plants  heretofore  enumerated.  The  lower  member  is  overlaid  by  a 
coarse 'Sandstone,  with  plants,  but  sometimes  there  is  no  sandstone,  and 
the  plants  characteristic  of  No.  1  A  are  found  in  a  brashy  coal  at  its 
bottom. 

In  the  western  coal  basin  of  Kentucky  it  has  everywhere  preserved 
its  normal  appearance.  The  shales  above  are  sometimes  absent,  but^  as 
is  the  case  at  Bell's  mine,  they  appear  in  some  part  of  the  mines,  and, 
in  their  absence,  the  sandstone  forming  the  top  of  the  coal  is  full  of 
remains  of  Stigmaria.  At  Caseyville,  Hawesville.  and  Breckinridge,  it 
has  only  the  black  shales,  formed  under  marine  influence,  with  an  abund- 
ance of  Lingidd,  and  scarcely  any  plants  but  Lepidodendron;  but  at 
Union  mines,  Livingston  county,  as  also  m  the  vein  opened  by  Dr.  Long, 
opposite  Caseyville,  it  has  both  kinds  of  shales  in  close  proximity;  the 
black  shales,  with  the  Lingular  and  the  gray  ones,  full  of  fruits  and 
plants.  Along  the  northern  edges  of  the  same  basin  this  coal  appears 
to  be  lost,  or,  at  least,  if  it  is  anywhere  below  the  coal  which  crops  out 
along  the  margin,  it  has  not  yet  been  discovered. 

In  the  eastern  coal  fields  of  Kentucky,  especially  in  Greenup,  Breathitt, 
and  Morgan  counties,  the  changes  to  which  this  coal  is  subject  may 
sometimes  be  traced  on  the  same  exposure  of  rocks,  and  distinctly  show 
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its  extension.     On  a  branch  of  Stillwater,  five  miles  from  Hazlegreen, 
Morgan  county,  the  coal  is  exposed  along  the  creek  as  follows  : 


Top  sandstone  -^,-,- -,-, .^..^. ,,,*,,^.^,^„._.,^>_.__ 

Gtihj  €bulesi  wkh  tlii>  [ffWfiT  [lart  sofl,  full  of  Ix^autlliil  spccmieiif  of  pUuts..^ 

Cuiil,  with  four  ineb  c\aj  fiiirtiDg..^ __^^ ,-._^,.,-„,,^,--^_...«^ 

Firfl  d^y. - _****_, :.. ^_ ^,,.^,^, _^_^ ^ 


Fe«L 


lochea^ 


At  a  short  distance  the  same  coal  is  just  below  the  sandstone^  and  the 
shales  at  its  base  bear  the  plants  of  the  gray  shales,  coveritig  the  €oal  of 
the  former  section.  It  is  not  that  the  eoal  has  chsinged  places^  but  that 
here  the  fejither  edges  of  two  divisions  of  coal  1  B  draw  near  <^irh  other, 
viz :  the  one  just  below  the  sandstone,  and  the  lower  one  below  the 
shales.  The  three  divisions  are  seen  together  three  miles  above  Jackson, 
Breathitt  county,  on  the  Kentucky  river,  on  the  property  of  Mr,  Tlioa< 
Sewdl,  whei-e  the  section  is  as  follows : 


HiirJ  RaTidFitone ,-  ,, , ^,* 

Blttimmoufl  co*l , . . ^ , «_ 

Fioo  cluy,  i»itbStigtiijiriji.____-^,*- 

Bituminous  coal , ^ _ , 

BlAck  bntlle  Hhal^B,  wlUi  the  plants^ 
Bituminous  TOal.^,,,*.,^.^^ ^ 


Feet   Ineliet. 


10 

6 
7 

7 


On  main  led  fork  of  Cane  creek  the  coal  is  exposed  in  the  following 
manner : 


<!V*mpii«?t  winditcMie-^ 

Bii« m iijuus  eottl .-^..^ .„,- 

VUy  ^liirtlji^ , ,  _   

Bi  t  umirioua  coaL . - 

Fire  cUy.,^ * 

Grftj  o^tftl  and  ehaHj  faiuktant- 


Fect.  Itiahea* 


10 
I 


And  near  by,  up  the  same  branch  of  the  same  creek,  it  is : 


fflttfd  sju»<istone , 

BUumiDouis  coal ._ ,„-,,, 


Feet. 


6 

SO 

1 


InebM, 


I 
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At  Clinton  fumac^  in  Greenup  county,  this  coal  is  16  inches  thick, 
covered  either  by  the  sandstone  or  by  an  eight  inch  bed  of  carbonate  of 
iron,  and  at  a  short  distance  up  the  rayine  it  takes  the  following  form : 


Sandstone  and  abales 

Bituminous  coal .. 

Shale  parting,  with  plants  . 
Cannel  coal 


Feet. 


10 

1 
1 
1 


Indies. 


It  is  generally  the  lowest  division  of  this  coal  which  is  changed  into 
cannel  coal,  while  the  upper  member,  separated  by  shales,  or  shale  part- 
ing, preserves  its  bituminous  composition.  Near  Mordecai  creek,  in 
Morgan  county,  two  sections  of  the  same  coal,  on  the  property  of  J. 
Schoolfield,  show  this  difference : 


Shalr  sandstone,  hardening  at  the  upper  part. .. 

Brasby  coal,  or  shales  with  Stigmaria 

Cannel  coal. — 


Feet. 


Inches. 


10 


And  on  the  other  side  of  the  hill ; 


Hard  sandstone  shales 

Bituminous  coal 

Black  shales,  with  Stigmaria  . 
Cannel  coal 


Feet.     Inches. 


Near  Chinch  creek,  two  miles  south  of  the  old  Fulton  forge,  in  Green- 
up county,  on  the  land  of  the  Maysville  Oil  Company,  the  cannel  coal 
ii  found  in  the  upper  bed : 


Dark  shales,  full  of  Stigmaria. 

Cannel  coal,  in  block 

Shales,  with  plants. 

Bituminous  coal 


Feet. 


Inches. 


4 

10 

3 


And  at  the  mines  of  the  Ashland  Oil  Company,  near  Oreenup  furnace, 
flie  cannel  coal  is  between  two  strata  of  bituminous  coal : 
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SI  laly  sandstone  I  flpAce  carer«il. 

BttuDiinuun  coal  -  ,^ *,  *  — .  — 

Cluj  pftTtjug  ,,_^ .„^,__.._ 

Biti^mirtous  cojil.-^ . 

Si*ftcl;iy  piiriing ,— 

BiiiUird  dinneli  cuiii.. > 

H:ir4  block  cfltiitel  coal  ..*.«. 
Fire  c!a? 


Peek 


1 


Sdnily  or  shaly  fire  clay 


loclies. 


4 

4 
4 
10 
6 
6 


lu  its  uaion  with  the  limestone  coalj  or  coal  No.  1  C,  along  the  rail- 
road  from  Ashland  to  Grayson^  same  county,  our  coal  No.  1  B  presents 
some  other  modifications.  In  the  cut  behiud  the  bridge  of  Willbms 
creek,  one  mile  south  of  the  tunnel,  it  has; 


Shdly  fiandfltoue ^^ ^ 

Limi!^tone  dre  ^.^ ^>.  -«„..^,.^ , ... 

Sillily  coali  full  of  litemSf  wUh  otidi  of  iron  (C,  1  C)  , 

Fipo  clay  .-^ ^.-  — , ___,,,^,,__ 

Biifl  sWe^,  with  pUnte-. __.*-*.„-,,*-,^,, 

BUiitninous  coal  (C  i  B)_ *,*-^-..„--^,,,„ 

CJay  purling  (C.  J  Bj.^^_*„_ _^,_-,._ 

Carmelcoal  (C  1  B^,_^.- - 

Fire  clay  to  tbe  rgad. 


Feet* 


Indict. 


6 
4 


Tliree  miles  from  Kilgore's,  up  Williams  creek,  the  section  'm  as  fol- 
lows : 


Blnck  ^hiiks,  with  Lin^ula  ADjd  other  ahelk. 

Biiwmifioijs  coiiL,*.*,^ *-* -»- -. 

Soft  fir©  clAy,„__-*-*-.,*™  — *-*- 

BnAtoM  or  stfdj  cannd  ooaI  .-» ,...-« 


FMt     Inches. 


1$ 


On  Louisa  river,  six  miles  below  Louisa^  and  nearly  opposite  Gavet^g 
mines^  our  No,  1  B  is  distributed  thus : 


SCO 
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Bftseof  coTfr«<l  srtndatone,  SO  feet  above  low  ^viitpr: 

Shrtlesftiitl  grny  mvUiX  _..^_..^_^^,,^.,,_,  _._ 

Bi  rumiiuju?!  uosiL ^  - ._,  ^.  __,  ^ ,,.___  _^  „ . 

t-svmiel  ccml,  withuul  purling  ..*,^^..,,,^.,.,_ _, 

Ciny  parting  ,, ,.^..^,^,^„,^__^ 

Rituminqu=:  ct>sil.,_^ . , ^^. ,,_,-_*^ . 

Firt:;  Hiiy  mid  ^lialeji  ^ .. ^__,^^ 

Gniy  course  shiitc^.*„^_, _„.^^„,^.,__  .»_„ .. 

BiuimmDU4  eonl^.__^ _., ,.^-*^_,„,, .„. 

HuTd  lumindted  Bre  clay *.«,-„,^_^ 

tln\y  mi^dccoii?  sunil^tone,  with  brokt'n  lAant^ ,^_. 

^ort  gray  sliales  ...^  — ________ __.^ „*^ 

Sb^ily  trttmd  cnn!  „..^.^ ^. ._^ _-__..^__. 

Bliick  shii  lej?  mid  LfjiUodendran  _ __.,.___, 

Biiuminfju*  conL ^*  .___ ^ ^^.. ^ 

Gt'jiy  PofttiliHled,  Willi  [iknts  of  coal  I  B  . .. ^-„^. 


Fe«t.       Inches. 


4 


Iq  this  crise  both  1  A  and  1  B  are  united  probably  with  coal  No.  1  C, 
and  we  have  thus  more  than  30  feet  of  nmisures  occupied  by  Ibur  divifi- 
ions  of  this  coal  and  it6  shales. 

At  Poiieh  Orchard,  on  Louisa  river,  and  in  the  same  county,  No.  1  A 
and  1  Bj  in  connection  with  No.  1  C  above  them,  occupy  100  feet  of 
m^iBureSj  with  five  veins  of  coal  Horn  one  to  tw^o  feet  in  thickness;  and 
at  Paintsvillo,  Johnson  county^  the  main  coal  1  B,  worked  at  Mr.  J. 
Wlieeler's,  is  four  leet  thick,  with  a  ibur  inch  clay  parting,  and  is  covered 
by  its  soft  gray  sliales,  full  of  the  charaeteristic  plants,  while  behind  the 
same  hill  it  is  divided  m  three  memberSj  each  separated  by  10  feet  of 
ehal^  and  s^indstone. 

If  we  continue  to  foUow  this  coal  in  its  geological  distribution  east- 
ward,  out  of  Kcntuck}^,  we  find  it  gmdually  becoming  thicker,  and 
taking  its  gi-eatest  development  in  the  anthracite  basins  of  Pennsyl- 
vania^ t)eyond  the  Allegheny  mountains,  where,  by  its  divisions,  and  the 
thickness  of  its  different  members^  it  becomes  truly  a  '^"mammoth  veiii^^ 
or,  as  it  is  genendly  termed  tliere,  the  h!g  vein. 

At  Nelson ville,  Ohio,  the  greatest  coal  mining  district  of  the  Hocking 
valley^  coals  1  A,  1  B,  and  1  C,  are  superposed  in  the  following  order : 


Feet. 

hxch^. 

Siuid^rofie  nod  slia!e3_-.^-.,i^_^.,__^,^„i,^___..^_ ,^^_ ^,^,, 

No.  1  C.  Biltimmous  coal  -   .  , .___^-_  , ^, * ^-_-,* 

70 
4 

20 
I 

i 

27 
2 

niack  [^ltrtle.« . ,_,_^, _ -_.^^1_-,, 

No.  1  B.  Bitunimou.^  coal ,*-_,^^^ , ,__ __^ 

Canncl  coaL_^^^.,.^*^^,   ,_* ,. 

Tu 

H 

BituToinc^us  coal,  .    , ,^_.   „_^_. *            j,^ 

G 

Bhale;<(,  with  ill lundancC  of  fruity ^            .-^^        ^.^ 

Bitu miucHL^  coal  ^ . _  ^  ^ . ^ ^  -.^_  .  _ , _ ___,_,  ,_,,„,,»*  ^ ,-*-*-.., *. 

Fire  clav  aoil  i^baleM  below. ^^*_ ,«*•   -,**,«*.,**,* 

No,  1  A*  BitumiDOua  coal  . *,._^___ ^^.._^,^^ 

g 

Sandsloue ,^_ _.__. __._ __ ..^_ 
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The  12  feet  black  shales,  separating  the  upper  member  of  No.  1  B 
from  the  lower,  is  in  some  places  reduced  to  a  one  foot,  or  even  six  inches, 
shale  parting.  The  characters  of  No.  1  C  and  No.  1  A  are  well  marked 
in  each  of  these  coals. 

At  Zanesville,  Ohio,  coal  1  B  is  said  to  be  six  feet  thick,  mostly  cannel, 
in  the  bed  of  the  river.  I  have  only  seen  its  top  shales,  and  thus  ascer- 
tained its  identity.  At  Salineville,  Ohio,  it  is  seven  feet,  mostly 
bituminous,  and  with  a  clay  parting.  At  Willkesbarre,  Pennsylvania, 
it  forms  the  big  vein^  var)dng  from  7  to  20  feet  At  Carbondale  it  has 
12  feet  of  coal,  divided  into  five  sections  by  four  clay  partings.  The 
true  member,  viz :  the  one  covered  by  shales,  containing  the  character- 
istic plants,  is  six  feet  thick. 

The  celebrated  bed  of  summit  Lehigh,  measuring  in  its  whole  thickness 
about  50  feet  of  strata,  of  which  nearly  30  feet  is  coal,  and  the  balance, 
a  number  of  slates  and  clay  partings,  is  also  referable,  by  its  plants,  to 
our  No.  1  B,  connected  with  both  1  A  and  1  C ;  all  these  coals  divided 
and  considerably  thickened  by  a  geological  phenomenon.  Its  medial 
part,  covered  with  the  shales  and  plants  of  this  coal,  is  ax  feet  thick.* 

It  would  be  easy  to  give  a  greater  number  of  sections,  but  these  will 
suffice  to  show  the  remarkable  distribution  of  this  vein  of  coal ;  the  other 
variations  worth  mentioning  in  Kentucky  will  be  reported  in  the  enumer- 
ation of  the  coal  beds  of  each  county. 

COAL  NO.  1  C.    PALiEONTOLOGY  AND  GENERAL  DISTRIBUTION. 

K  this  bed  of  coal  had  not  some  palseontolo^oal  characters  entirely 
at  variance  with  those  of  the  former,  it  would  be  better,  perhaps,  to  take 
it  in  connection  with  them. 

In  ite  separate  form,  it  generally  appears  covered  with  a  kind  of 
ochreous,  laminated,  and  rolled  clay,  breaking  into  small  uregular  pieces, 
like  pieces  of  decayed  wood.  It  is  rarely  covered  with  shales,  but  when 
they  are  present^  they  appear  as  if  foimed  by  a  superposition  of  stems, 
especially  stems  of  ferns  of  undeterminable  species.  This  shale  has 
above  it  dther  a  bed  of  sandstone,  limestone,  or  limestone  ore.     In  this 

*  To  prerent  a  new  accusation  of  plagiarism,  I  may  mention  that  all  the  sections,  giyen 
without  reference,  were  made  by  myself,  and  that  for  every  one  of  them  I  ascertained,  by 
palieontolugical  evidence,  the  place  of  the  coals  reported.  For  the  purpose  of  comparing  the 
palaeontological  characters  of  the  coal  strata,  I  spent,  in  1857,  a  few  months  in  explorations 
through  Ohio  and  Pennsylvania,  re-visiting  again  most  of  the  localities  which  I  had  explored  as 
assistant  in  the  Geological  Surrey  of  Pennsylvania.  These  explorations  were  made  at  my  own 
expense,  and  cannot  be  cUim«d  as  the  property  of  the  Director  of  the  Geological  Survey  of 
PennsylTania. 

46 


362  PAUEONTOLOGICAL  REPORT   OP  GEOLOGICAL  StJRVET. 

latter  case,  the  ochreous  clay,  which  covers  it,  is,  like  the  limestone, 
abundantly  fossiliferous.  But  when  the  limestone  is  not  formed,  the 
yellow  clay  shales  of  the  roof  bear  no  traces  of  fossils  of  any  kind. 
The  coal  of  this  vein  has  a  peculiar  appearance,  which  may  help  to  iden- 
tify it  It  looks>  as  the  shales,  like  a  compound  of  broken  sterns^  of  which 
the  forms  are  obscurely  preserved  by  charcoal,  or  sulphuret  or  oxide  of 
iron.  This  coal  is,  therefore,  of  inferior  quality,  yet  it  is  worked  some- 
times, and  proves  a  good  coal  for  blacksmiths.  Its  thickness  varies  from 
one  to  three  feet,  and  rarely  attains  four  feet. 

This  vein  is  called  limestone  coal,  because  of  its  position  below  a 
limestone,  or  limestone  ore,  of  variable  thickness  and  inconsistent  distri- 
bution. It  would,  perhaps,  be  better  to  say  that  this  coal  occupies  the 
place  of  a  bed  of  limestone;  for,  generally  speaking,  when  the  limestone 
is  fully  developed,  the  coal  is  scarcely  formed.  Its  distance  from  No.  1 
B  is  from  one  to  fifty  feet. 

There  is  nothing  in  the  western  coal  basin  of  Kentucky  which, 
within  the  present  range  of  my  observations,  could  be  referred  to  this 
vein,  except,  perhaps,  the  vein  mentioned  as  having  been  found  about  60 
feet  above  Bell's  coal,  in  Crittenden  county,  and  the  top  bed  of  coal  at 
Hawesville.  (The  former  of  these  veins  has  not  as  yet  been  examined.) 
Our  No.  1  C  was  not  crossed  in  Holloway  boring,  where  its  place  is  filled 
by  black  shales;  at  Greenville  it  is  apparently  replaced  by  limestone. 

In  the  eastern  coal  fields  this  coal  is  not  often  developed,  but  its  place 
is  marked  by  large  boulders  of  septaria,  or  yellow  ferruginous  limestone 
seen  at  firom  10  to  45  feet  above  coal  1  B.  On  Quicksand  creek,  near 
Jackson,  Breathitt  county,  the  cannel  coal,  at  Mr.  J.  Roark's,  is  overlaid 
at  15  feet  distance  by  a  bed  of  black,  polished,  very  bituminous  shales^ 
filled  with  stems  and  Stigmarioj  which  probably  indicate  its  place. 

Eight  miles  above  the  mouth  of  Blackwater  creek,  in  Morgan  county, 
on  the  property  of  Mrs.  Dennis,  the  limestone  is  formed,  but  the  coal  is 
not  present,  or  is  connected  with  No.  1  B;  the  section  is  as  follows: 
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In  Greenup  connty  tiiis  coal  tikes  a  distinct  position,  with  its  proper 
charaeteiii^  and  it  is  in  this  mime  county  that  we  aee  the  first  appairance 
of  the  buhrst^nie,  a  peuulisir  formation,  largely  developed  along  Flint 
ridgo,  and  some  localities  of  Obio^  above  this  coaL  This  bnhrstone  is,  in 
Greenup  county,  a  compound  of  large  pieces  of  blue  and  greenish 
flint,  mixed  with  charcoal,  or  woody  fibres,  hardened  by  sulphuret  and 
oxide  of  kon.  It  is  often  covered  by  large,  apparently  multiple  layers 
of  bark  of  SiffiUarm^  badly  preserved,  and  transforined  into  flint  This 
kind  of  stone  is  sct^n  along  the  mil  road  from  Ashland  to  Mr,  Welsh's 
storey  at  Uie  foot  of  tlio  Slinson  hills^  overlay  lug  til  her  No.  1  C.  or  the 
liuiGstone  above  it;  it  genenilly  bre?;ks  in  great  regular  euboitkl  pieces. 

Near  the  Buena  YUiix  furnace,  coal  No.  1  C  Is  20  feet  above  cannel 
coal  1  B,  and  just  below  the  limestone  ore.  At  Gretmup  mine^,  on  the 
laud  of  the  Kentucky  Coal  Oil  Company,  of  Ashlaudj  the  same  eoal  is 
also  20  feet  above  the  main  cannel,  and  is  here  two  feet  thiclc,  rusty,  and 
full  of  stems.  Tlie  ru^ty  color  of  this  coal  appears  to  be  geneml.  In 
tliis  last  locality  it  has  no  limestone  above  itj  but  around  Buena  Vista 
furnace  Ix^th  limestoue  and  ore  are  sometimes  found  with  it,  in  which 
case  the  coal  is  very  thin.  This  vein  atbiins  its  greatest  thickness  on 
Brush  creek,  on  the  land  of  the  Buena  Yista  furnace,  where,  nnder  the 
guidance  of  Mr,  John  Mcins.  the  proprietor,  I  saw  it  in  three  places, 
Irom  throe  to  four  aud  a  half  fei?t  thick,  below  the  orhn^^ios  shales  here- 
tofore dcscribeih  As  in  the  other  openings  exaniinerl,  the  cml  is  here 
also  a  compound  of  rusty  stems  transtbrmed  into  charcoal,  witli  abund- 
ance of  sulphuret  and  oxidt?  of  iron. 

To  the  southwest^  its  geologicjd  hoirzon  \n  mnrknd  at  SU*  Savmge  fur- 
nace. Carter  county,  hy  a  liank  of  blatk^  very  bituminous,  shales,  l>elnw 
Ihnestone  ore;  and  in  the  same  county,  at  Mr*  -hifl,  Graham's,  cm  Blana 
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river,  a  vein  of  coal  two  feet  thick,  referable  to  1  B,  is  overlaid,  at  about 
40  feet  distance,  by  a  kind  of  flinty  iron  ore.  But  farther  south  and 
westward,  every  trace  of  limestone  disappears,  and  the  coal  loses  its 
characteristics,  preserving,  however,  its  place,  and  being  then  covered  by  # 
a  sandstone.  At  Warfield,  Lawrence  county,  judging  from  palseonto- 
logical  evidence,  a  bed  of  coal  three  feet  thick,  and  one  hundred  and 
seventy  (170)  feet  above  No.  1  A,  is  its  equivalent  At  Paintsville, 
Johnson  county,  it  is  marked  by  two  thin  coals,  six  and  eight  inches  thick, 
separated  by  10  feet  of  shales,  and  placed  at  40  feet  distance  from 
No.  1  B. 

Towards  the  northwest,  in  Ohio  and  Pennsylvania,  this  coal  is  appa- 
rently parted,  sometimes  by  the  buhrstone,  into  two  thin  beds,  one  in  the 
middle  of  this  flint  formation,  and  the  other  between  it  and  the  limestone^ 
while  the  normal  branch  below  the  limestone  unites  with  No.  1  B.  At 
Flint  ridge.  Licking  county,  Ohio,  this  branch  is  only  a  bed  of  black  slate, 
charged  with  so  much  bitumen  that  it  is  used  with  the  coal  in  the  oil 
manu&ctories  of  Newark.  The  shale  mentioned  at  Mt  Savage  posseses 
the  same  property;  it  burns  without  consuming;  containing  a  great  pro- 
portion of  oil. 

I  give  below,  on  account  of  its  general  interest,  the  whole  section  of 
Flint  ridge,  made  with  the  assistance  of  the  director  of  the  coal  oil  &c- 
tory  at  Newark,  Dr.  H.  I.  Salisbury,  with  whom  I  lately  visited  the 
mines: 


Translucent  white  flint  and  buhrstone 

Bituminous  coal  at  the  base ...... 

Fire  clay 

Sandstone . 

Carbonate  of  iron,  with  thin  coal . 

Black  shales 

Blue  hard  limestone,  with  soft  ochreous  fossiliferous  clay  bel6w . 

C.  1  C.  Rich  oil-producing  cannel  slates . 

Fireclay  and  shales - -, 

C.  1  B.  Cannel  coal 

Black  shales,  with  Flabellaria,  Lingtda,  kc. 

Canpel  coal 

Fire  clay  and  shales .. 

Sandstone,  with  large  Lepidodendron,  &e. 

C.  1.  A.  Bituminous  coal 

Black  shales 
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Sandstone  shales 
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The  block  ore  here  occupies  the  same  geological  le^el  as  in.  Oreenup 
county,  Kentucky. 

At  Yellow  creek,  on  the  limits  of  Ohio  and  Pennsylvania,  our  No.  1 
C  coal  is  tiie  Rogers  vein,  perfectly  well  characterized  by  its  shales,  which 
are  but  a  compound  of  stems,  and  by  the  nature  of  its  coal.  It  is 
three  feet  thick,  separated  from  No.  1  B  by  fifty  feet  of  shales,  mixed 
with  iron  ore.  Further  west  it  probably  disappears,  or  is  united  to  1  B 
in  the  formation  of  a  member  of  the  big  vein, 

COAL  9.    PALiEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION 

The  flora  of  this  coal  has  no  peculiar  species  of  its  own,  as  yet  discov- 
ered— indeed,  nothing  remarkable,  except,  perhaps,  a  greater  abundance 
of  specimens  of  different  species  of  CalamiteSy  and  of  the  JVeuropteria 
hirstita,  Brgt.,  and  iVl  fexuosa,  Brgt,  described  and  figured  in  the  third 
volume  of  the  Report,  plate  6,  figures  2  and  4.  It  also  occasionally 
contains  some  Lepidodendrm  and  their  leaves.  As  the  two  above- 
mentioned  Neuropteris  are  generally  found  in  all  the  strata  of  the  coal 
measures,  at  least  between  the  conglomerate  and  the  Anvil  Rock  Sand- 
stone, this  flora  would,  apparently,  not  warrant  a  separation  of  coal  2 
firom  No.  1  B  coal.  There  is,  nevertheless,  an  appreciable  difference,  first, 
in  the  general  distribution  of  the  flora,  and,  secondly,  in  the  nature  and 
position  of  Jihe  stratum  of  shales  bearing  plants.  Coal  No.  2  is  ordi- 
narily divided  by  a  clay  parting  of  about  six  inches,  (sometimes  thicker,) 
which  contains  the  plants.  As  the  shales  of  the  parting  (of  light  gray 
color)  are  generally  soft,  brittle,  exfoliating  easily,  sometimes  like  a  brash 
coal,  the  plants  are  mostly  found  in  a  bad  state  of  preservation,  and  can 
scarcely  be  satisfactorily  examined.  The  number  of  species  is  thus  appa- 
rently limited :  AsterophylUtes^  plate  IV,  figure  1,  and  the  above  named 
species,  forming  the  essential  part  of  the  flora.  In  a  single  case,  viz  : 
at  Ironton,  I  have  seen  this  parting  shale  becoming  black  and  bitumin- 
ous, and  containing  some  leaves  of  Lepidodendron,  Generally  speaking, 
therefore,  the  palseontological  characters  of  this  vein  may  be  indicated  by 
the  absence  of  Lirtgula  ttmbonafa;  of  remains  of  large  trees,  SigiUaria 
and  Lepidodendron,  and  of  well  preserved  specimens  of  ferns. 

The  roof  shales  of  coal  No.  2  offer  another  reliable  character  in  their 
total  absence  of  palaeontological  remains ;  they  are  coarse  and  micaceous ; 
sometimes  passing  into  black  shaly  sandstone,  splitting  irregularly  across 
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the  plane  of  stratification,  and  crumbling  in  small  pieces  under  prolonged 
atmospheric  influence.  They  contain  no  traces  of  fossils  of  any  kind, 
neither  v^etable  nor  animal.  The  coal  itself  has  a  peculiar  aspect  In 
the  mines  it  is  very  black,  of  good  appearance ;  but  when  exposed  to 
atmospheric  influence  it  becomes  whitish,  by  efflorescence  of  sulphate  of 
iron.  In  its  horizontal  sections  charcoal  also  appears  in  greater  propor- 
tion than  in  No.  1  B  coal.  Nevertheless,  in  some  localities,  this  coal  is 
of  good  quality,  and  much  used  for  the  forge,  as  it  has  a  disposition  to 
caka  The  fire  clay  below  the  coal  is  soft,  white,  and  suitable  for  pottery 
and  fire  brick. 

The  division  of  this  coal  into  two  members  is  not  always  well  defined, 
and  shows  some  occasional  difierences,  which  may  lead  to  errors.  It  is 
proper,  also,  to  mention  some  of  these  variations  of  distribution.  At 
Ironton,  Ohio,  on  the  property  of  Colonel  El.  Nigh,  the  apparently  true 
shale  parting  of  this  vein  is  three  inches  thick;  but  there  is  above  the 
coal  another  small  vein,  separated  by  a  four  feet  sandstone,  which  presents 
a  division  much  resembling  some  of  the  partings  of  coal  No.  1  B.  In 
this  case  the  likeness  is  rendered  still  more  striking  by  the  appearance 
in  the  cannel  coal,  or  rather  shaly  cannel,  of  leaves  of  Lepidodendron. 
lb  looks  as  if  No.  1  B  had  ascended  to  No.  2,  and  was  only  separated 
from  it  by  four  feet  of  sandstone.  The  great,  and  generally  uniforai' 
distance  between  those  coal  beds  militates  against  such  a  supposition.  It 
is  more  likely  that  a  local  vein  of  coal  has  been  formed  above  No.  2;  or, 
perhaps,  that  the  cannel  coal  is  formed  by  the  increasing  thickness  of  the 
shale  parting,  and  forms,  with  the  four  feet  sandstone,  the  hue  parting  of 
this  coal. 

At  Gavet's  mines,  six  miles  below  Louisa,  Lawrence  county,  the 
distribution  is  still  different  The  upper  coal  has  become  very  thin,  and 
the  clay  parting  shales  look  like  top  shales.  Then  the  analogy  of  the 
plants  with  those  of  No.  1  B  might  also  lead  to  wrong  conclusions.  On 
the  opposite  side  of  the  river  the  coal  has  agjiin  taken  its  natural  appear- 
ance; has  a  thin  parting  clay  and  the  true  characters,  as  before  indicated. 

The  distance  of  this  coal  from  No.  1  C,  either  when  it  is  united  to  1 
B  or  siscends  above  it,  is,  on  an  average,  100  feet.  At  Warfield,  where 
the  measures  increase  in  an  extraordinary  degree,  it  is  280  feet  from  1 
A.     At  Paintsville,  about  190  feet  from  1  B,  or  250  feet  fiom  1  A. 

I  know  of  no  coal  in  the  western  coal  fields  of  Kentucky  which,  by 
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position  or  palseontological  characters,  could  be  compared  with  No.  2, 
except  the  Ice-house  coal,  marked  2  feet  6  inches  on  the  1st  diagram  of 
the  1st  Report  of  the  Survey,  at  just  100  feet  above  the  horizon  assigned 
to  the  limestone  coal  1  C,  I  have  reported,  volume  3,  page  534,  all 
that  I  know  about  this  vein,  which  was  but  just  opened  on  my  first  tour 
in  Union  county,  and  was  covered  with  water  when  I  visited  the  place 
the  second  time. 

Our  coal  No.  2  is  generally  well  developed  in  the  eastern  coal  fields  of 
Kentucky,  especially  in  Greenup  county,  where  it  forms  the  Amanda, 
Ashland,  Killgore,  Star  furnace  coal  beds,  etc.  Its  average  thickness 
in  this  county,  including  the  clay  parting,  is  about  four  feet  In  Mor- 
gan county  it  is  worked  two  and  a  half  feet  thick,  at  Hazlerig's  mines, 
opposite  to  West  Liberty ;  in  Breathitt  county  its  place  is  about  80  feet 
above  No.  1  B,  and  its  thickness  is  only  20  inches.  It  attains  its  greatest 
dimensions  in  Lawrence  county,  where,  at  Peach  Orchard,  it  is  four  to  five 
and  a  half  feet^  including  ihe  parting.  Although  this  coal  sometimes 
has  a  layer  of  cannel  in  it  it  is  mostly  bituminous.  Two  sections  taken 
fi'om  the  mines  of  Peach  Orchard,  where  it  has  been  extensively  worked, 
will  show  its  distribution  and  its  changes  in  that  place : 


Top  sADdstone,  about . . 

Bituminous  coal . 

Brash  coal,  with  broken  planks,  (shale  parting) 

Bituminous  coal,  with  sometimes  a  band  of  one  inch  of  pyritiferous  shales.. 
White  fire  clay  below. 


Feet.      Inches. 


50 


Back  in  the  hills,  about  three  miles  from  the  above  section,  it  is : 

Feet. 
70 

Inches. 

Sandstone ... .— — 

Cannel  coal 

4 

Black  shales  and  iron  shales,  (parting) 

5 
3 
2 

Bituminous  coal .. , . . . 

Shales  andsulphuret  of  iron - . . 

.... 

8 

Bituminous  coal - ———.-.«..... 

10 

V^Thite  fire  clay  below. 

At  Whetstone  creek,  Greenup  county,  on  the  land  of  Mr.  John  Stew- 
art, where  this  vein  has  been  opened  in  many  places,  its  thickness,  with 
a  clay  parting,  is  from  eighteen  inches  to  two  and  a  half  &et    At  one 
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of  the  openings  the  two  members  of  this  coal  are  separated  by  8  to  10 
feet  black  micaceoas  shales,  without  fossils,  apparently  as  if  another  bed 
of  coal  had  been  formed  above  this  one. 

Its  peculiar  distribution  at  Colonel  El.  Nigh's,  of  Ironton,  has  already 
been  mentioned.     The  section  is  as  follows : 


Feet 


Thick  flundstone  above. 

Bituminous  coal 3 

Hard  sandstone 4 

Fine  block  cannel  shales,  or  cannel  coal,  with  leaves  of  Stigmaria  and  Lepi- 

dodendron 1  1 

.Bituminous  coal — ^ — 1  1 

Fireclay  and  shales 1 

Bituminous  coal 


Inches. 


At  Pinegrove,  two  and  a  half  miles  northeast  of  Hanging  Rock,  Ohio, 
where  this  vein  is  extensively  worked,  it  measures  four  to  four  and  a  half 
feet,  including  a  clay  parting  of  three  to  six  inches. 

The  only  place,  further  east,  where  I  had  an  opportunity  to  examine 
it^  is  at  Yellow  creek,  where  it  forms  the  big  vein.  It  is  there  from  six 
to  eight  feet  thick,  including  a  clay  parting,  having  at  its  base  a  shaly 
cannel  coal,  fiill  of  remains  of  fishes.  At  Yellow  creek  it  has  the  same 
distribution  and  general  appearance  as  at  Peach  Orchard,  and  is  also 
covered  by  a  great  thickness  of  hard  sandstone. 

It  is  mentioned  by  Mr.  J.  P.  Lesley  in  his  manual  under  the  appdla- 
tion  of  coal  C,  or  Ettanning  bed,  the  first  coal  above  the  buhrstone,  as 
generally  developed  in  the  northern  part  of  the  bituminous  coal  fields  of 
Pennsylvania.  Its  average  thickness  there  is  from  3i  to  4  feet  Mr. 
Lesley  makes  this  coal  the  great  depository  of  the  cannel  coal  of  Penn- 
sylvania, while  Prof  M.  D.  Rogers  indicates  the  coal  above  it>  viz :  the 
lower  Freeport  coal,  as  the  bed  most  generally  becoming  cannel.  Not 
being  acquainted  with  the  localities  where  these  geolo^ts  took  their 
observations,  I  cannot  decide  the  question  for  Pennsylvania.  But  in  the 
eastern  Kentucky  coal  fields  it  is  our  No.  3  coal  (consequently  a  coal 
higher  than  the  Kittanning)  which  becomes  the  main  repository  of 
cannel  coal. 

COAL  3.   FALJEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  DISTRIBUTION. 

From  observations  made  in  former  years  in  Pennsylvania,  I  had  sup- 
posed that  the  plants  of  the  genus  Zepidodendron,  which  appear  to  have 
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had  their  greatest  development  at  the  time  of  the  formation  of  coal  No. 
1  B,  had  gradually  diminished,  and,  eventually,  totally  disappeai^;  so 
that  at  the  epoch  of  the  formation  of  the  Pomeroy  coal  there  was 
scarcely  any  representation  of  this  genus.  As  yet  there  is  no  evidence 
that  this  conclusion  is  erroneous  for  the  Pomeroy  coal,  (No.  4  coal,)  but 
it  is  certain  now  that  species  of  Lepidodendrony  with  their  leaves  and 
cones,  are  found  in  our  No.  3  vein,  which  is  generally  formed  but  a  short 
distance  below  No.  4.  Although  specimens  of  these  species  of  plants 
have  been  found  in  but  few  of  the  localities  where  the  bed  has  been  ex- 
amined, it  is  sufficient  to  prove  that  this  beautiful  genus  had  not  entirely 
disappeared  from  the  flora  of  the  coal  marshes  when  this  coal  (No.  3) 
was  in  process  of  formation. 

The  shales  covering  our  third  vein  are  generally  yellowish  gray,  or 
blueish,  very  soil,  and  so  One  in  texture  that  tiiey  are  easily  divided  trans- 
versely with  the  knifa  This  softness  of  texture  is  the  cause  of  the  beautiful 
and  distinct  preservation  of  the  fosiSil  plants  of  this  coal.  Not  only  have 
the  outiines  of  numerous  fern  leaves  and  stems  been  preserved  in  their 
most  delicate  details,  but  the  substance  of  the  plants  has  been  trans- 
formed into  thin  lamellse  of  coal,  so  that  the  roof  itself  looks  like  a  draw- 
ing made  on  stone  by  a  skillful  lithographer.  A  singular  phenomenon 
often  remarked,  but  still  unexplained,  is  the  persistence  of  the  coaly 
matter  of  the  fossil  plants  in  remaining  attached  to  the  lower  part  of  the 
roof  shales,  so  that  pieces  detached  from  the  roof  have,  generally,  one 
side  imprinted  with  the  forms  of  the  leaves  only,  while  the  other  preserves 
the  carbonized  v^table  matter. 

There  have  been  but  few  opportunities  for  a  &vorable  study  of  the 
palaeontology  of  this  coal.  In  the  western  coal  fields  it  is  generally 
connected  with  a  calcareous  black  band,  and  its  shales  becoming  bitu- 
minous and  black,  have  preserved  only  the  most  durable  parts  of  the 
fossils.  In  the  eastern  coal  fields  of  Kentucky  this  vein  is  placed  too 
high  in  the  hills  to  be  easily  worked;  and  though  its  outcrops  are  numer- 
ous enough,  it  has  been  nowhere  extendvely  worked,  except,  perhaps,  at 
Stinson  hills,  Greenup  county,  at  Grayson,  Garter  county,  and  at  Had- 
dock's mines^  in  Breathitt  county. 

The  most  abundant  of  the  fossil  remains  at  Stinson's  belong  to 
Didyopieris  obliqm,  (pi.  I,  fig.  1;)  to  SphenophyUum  Schlotheimiiy  Brgb, 
(pi.  4  fig.  2,)  to  AnntUaria  fertilise  Stern.,  (pL  4,  fig.  4,)  and  especially  to 
47 
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AiUrcphylUtes  iuiercuiata  S.j  (pi.  3,  fig,  3 ;)  Neuropteris  hirstitoj  and 
Pinnularia.  On  the  roof  shales  there  are  a  few  specimens  of  Lepido' 
dendron  degans^  Brgt ;  the  long  Lepidostrobus^  which  Mr.  Brongniart 
has  named  LepidostrohuB  ornatissimus,  from  its  great  size;  branches  of 
PecopieriSy  apparently  P.  oveopteridittSj  Brgt,  and  Sphenopieria  kUi- 
folia.  At  Haddock's  there  is  an  abundance  of  CalamiteSy  especially 
Caiamtes  decoraiuSy  Brgt.,  (pi.  3,  fig.  4,)  which  is  also  found  m  Penn- 
sylvania in  connection  with  the  same  vein,  and  may  belong  to  it  exolu- 
sively.  Then  HymenophyUites  HUdreti,  Lsqx.,  (pi.  2,  fig.  5,)  a  plant 
abundant  also  in  the  shales  of  No.  1  B.  Ahthoptens  Serliij  Brgt,  (pi. 
1,  fig.  3,)  common  at  Zanesville,  Ohio,  in  coal  No.  3,  and  at  Boom  ran 
mines,  Pennsylvania,  and  Pecopteris  unitaj  Brgt,  (pi.  2,  fig.  2,)  probably 
particular  to  this  vein,  or,  perhaps,  ascending  to  the  Pomeroy  coal.  I 
have  seen  in  this  coal  no  traces  of  SigiUarioj  nor  of  firuits  of  any  kind^ 
except  the  long  cones  of  the  AsterophyUites  and  Lepidostrobu  Some 
species,  apparently  new,  were  found  at  Stinson  hill,  but  the  shales  were 
too  soft  to  be  transported.  Moreover,  this  vein  is  not  worked  now ;  the 
tunnels  were  fiill  of  water,  and  it  was  with  difficulty  that  I  could  detach 
from  the  roof  a  few  pieces  for  a  too  hurried  and  unsatis&ctory  exami- 
nation. 

Besides  the  nature  of  the  shales,  the  perfect  preservation  of  the  fossil 
plants,  and  the  predominance  of  the  named  species,  there  is  yet  another 
eharacter  which  may  help  to  identify  this  vein.  It  is  generally  overlaid 
by  a  bed  of  limestone,  separated  firom  the  shales  of  the  coal  by  a  space 
of  5  to  20  feet  The  thickness  of  this  limestone,  which  is  somewhat 
more  consistent  than  any  other  limestone  of  the  coal  measures,  varies 
firom  one  to  eight  feet  The  nearer  the  limestone  lies  to  the  coal,  the 
more  black,  and  more  bituminous,  the  shales  become.  When  it  comes 
in  contact  with,  or  in  close  superposition  to  the  coal,  as  in  Muhlenburg 
and  Christian  counties,  this  limestone  is  often  replaced  by  a  very  produo- 
tive  black  band  iron  ore,  whose  remarkable  color  (an  alternation  of  red^ 
or  chocolate^  and  black  stripes)  prevents  its  bdng  mistaken  for  any  other 
black  band  of  our  coal  fields.  The  limestone  above  this  coal  is  gener^ 
ally  present  in  the  western  coal  basin,  as  well  as  in  Greenup  county.  It 
caps  the  Stinson  hills ;  it  is  found  at  Catiettsburg,  and  at  the  top  of  some 
of  the  highest  hills,  forming  sometimes  a  bastard,  or  rather  porous  and 
tomawhat  oheriy  limestone.    In  the  southeastern  part  of  the  east  ooal 
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boffln  it  entirely  disappears,  as  well  as  all  otiier  beds  of  limestone,  and  is 
replaced  by  thick  strata  of  sandstone,  with  some  iron  ore. 

This  diflerenoe  in  the  intermediate  strata  renders  the  d^tance  of  this 
coal  from  No.  2  somewhat  variable.  On  Stinson  bill  and  at  Grayson, 
where,  as  before  said,  the  thickness  of  the  coal  measures  is  considerably 
reduced,  the  distance  between  these  veins  is  about  85  feet  At  West 
Liberty,  Morgan  county,  (Cox's  vein,)  it  is  110  feet.  At  Haddock's, 
on  the  Kentucky  river,  No.  2  is  not  formed  (at  least  is  not  visible)  on 
the  same  hills  where  No.  3  is  worked,  and  its  distance  from  No.  1  is  275 
feet  Below  Louisa,  in  Lawrence  county.  No.  2  and  No.  3  coals  are, 
apparently,  100  feet  apart  At  Warfield,  140  feet  At  Paintsville, 
about  the  same  distance.  It  is  unnecessary  to  state  that  the  distances 
here  indicated,  like  all  others  in  my  Report,  are  approximative;  i.  e.,  as 
accurate  as  a  measurement  with  the  pocket  level  can  make  them. 

In  the  western  coal  basin  of  Kentucky,  along  the  Ohio  river,  this  coal^ 
near  Casey  ville,  is  represented  below  the  Curlew  limestone  by  a  thin  streak 
of  coaL  At  Hawesville  it  is  20  to  30  iuches  thick,  and  along  the  south- 
ern edges  of  the  same  basin,  in  Muhlenburg  and  Christian  counties,  it 
varies  from  6  to  30  inches,  its  greatest  thickness  being,  probably,  at  Mr. 
Larkin  Campbell's,  2  feet  10  inches. 

The  Hawesville  upper  coal  has  been  the  subject  of  much  discussion, 
and  its  place  is  still  uncertain.  In  the  fourth  diagram  of  the  first  vol- 
ume of  the  Reports,  it  is  marked  205  feet  above  the  main  coal,  which, 
from  palaeontological  evidence,  I  consider  as  the  equivalent  of  No.  1 
B.  This  would  be  just  the  place  of  No.  3.  Still,  the  general  characters 
of  the  Hawesville  upper  coal  are  not  the  same  as  those  usually  indicated 
by  this  vein.  The  coal  is  bituminous,  much  charged  with  pyrites,  like  the 
top  coal  of  the  Raccoon  furnace,  and  is  separated  from  a  9  feet  stratum 
of  fossiliferous  limestone  by  a  brown  ochreous  clay,  resembling  that  which 
sometimes  coveis  No.  1  C.  This  brown  clay,  like  the  limestone,  contains 
an  abundance  of  fossil  shells,  especially  Terebratulce  and  Encrimles^  just 
like  the  Curlew  limestone.  The  absence  of  the  intermediate  sandstone, 
separating  at  other  localities  coal  No.  3  from  the  limestone,  has,  perhaps 
caused  the  difierence  in  the  nature  of  the  shales,  and,  consequently,  sub- 
stituted shells  in  the  place  of  plants,  which  cannot  exist  where  the  marine 
influence  has  had  full  sway.    At  any  rate,  the  upper  coal  at  Hawesville, 
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80  &r  as  can  be  judged  from  the  present  observations^  belongs,  in  all 
probability,  to  the  coal  horizon  of  No.  3. 

Here  I  would  take  occasion  to  remark  that  we  cannot  expect  to  be 
able  to  refer  every  one  of  our  coal  beds  to  one  of  the  divisions  indicated 
by  the  distribution  of  the  greatest  number  of  them.  There  are,  without 
doubt,  local  strata  which  cannot  be  referred  to  any  of  the  geological 
horizons  of  our  sections.  At  Mr.  John  Steward's  a  coal,  70  feet  above 
No.  2, 18  inches  thick,  covered  with  gray  metal  and  very  soft  polished 
shales,  cannot  be  referred  either  to  No.  2  or  No.  3,  by  its  palseontological 
and  external  characters,  nor  by  its  position.  I  have  not  seen  this  coal 
anywhere,  except  at  the  top  of  a  great  bluflf  of  gray  metal,  near  the 
mouth  of  Whetstone  creek,  a  tributary  of  Littie  Sandy.  It  was  but 
littie  exposed  at  eitiier  place.  Some  similar  cases  of  peculiar  distribution 
may  be  mentioned  in  the  examination  of  the  counties. 

In  the  eastern  coal  fields  of  Kentucky  No.  3  is  mostiy  cannel  coal  of 
good  quality  and  of  workable  thickness.  At  Stinson  hill,  on  the  land 
of  Mt  Savage  furnace^  Greenup  county,  it  has  about  four  feet  of  coal^ 
distributed  as  follows: 


Qnj  yellowish  shales,  with  plants ^ 

Bituminous  coal,  with  one  inch  clay  parting. 

Black  bituminous  slates,  (bastard  cannel) 

Cannel  ooal....  . ;.... ^...-•... 


Feet.      Inches. 


6  I 
3 


On  the  top  of  the  hills  above  Grayson  it  has,  under  a  bed  of  the  same 
shales,  with  ihe  plants : 


Feet 

Inches. 

KtQminous  coal..........  .—.................«....«.................- 

8 

Bastard  cannel  coal ................... .... ... . ....... 

4 

Cannel  coal...... ........               ..                      ^      .      .^     ....— 

1 

6 

At  Haddock's  mines,  on  the  Kentucky  river,  Breathitt  county,  its 
yellow  or  blue  soft  shales  are  covered  by  sandstone,  and  underlaid  by 


Feet. 


Inches. 


Ghtlj  or  brash  coal .....  .... 

Bituminous  coal .. 

Ctoael  ooali  (no  partteg).^. 


4 
8 
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This  coal  is  the  finest  grained  cannel  of  Kentucky.  To  this  No.  3 
I  refer  also  a  vein  of  coal,  opened  at  Raccoon  furnace,  300  feet  above 
the  creek,  and  about  260  feet  above  No.  1  B.  From  measurement,  it  is 
thus  at  the  very  place  which  No.  3  should  occupy.  But,  although  the 
shales  which  cover  it  are  soft,  and  of  the  same  color  as  those  of  coal  3, 
I  could  find  in  them  no  traces  of  fossil  plants,  and,  therefore,  could  not 
identify  it  from  pal2)eontological  data.  Its  identity,  nevertheless^  is  ren- 
dered more  probable  from  the  presence  of  a  ferruginous  limestone  placed 
at  a  short  distance  above  it.  It  is  probably  the  equivalent  of  the  Cur- 
lew limestone  of  the  west,  and  of  the  Stinson  limestone  of  Greenup 
county.  On  Sbinson  hill,  the  equivalent  of  the  cannel  coal,  opened  near 
the  tunnel,  is  bituminous,  and  has  also  the  yellow  soft  shales,  apparently 
without  fossils.  The  coal  at  Raccoon  furnace  is  bituminous,  and  sepa- 
rated into  two  members  by  a  parting  of  gray,  soft,  brittie,  easily  decom- 
posed clay. 

It  is  certain  that,  even  in  close  proximity,  the  nature  of  the  coal,  as 
cannel  or  bituminous,  cannot  be  a  guide  for  identification.  We  have 
already  seen  the  Stinson  cannel  coal  becoming  bituminous  at  a  short  dis- 
tance. At  Warfield,  coal  No.  2  is  opened  on  three  successive  hills  along 
the  river,  precisely  at  the  same  level.  On  the  middle  hill  half  the  bed 
of  coal  is  cannel;  on  the  two  others  it  is  entirely  bituminous.  At  and 
around  Ironton,  the  same  vein  is  always  bituminous,  except  at  Col.  El. 
Nigh's  vein,  where  it  is  mosUy  cannel. 

On  Mr.  John  Steward's  property,  on  Whetstone  creek,  Greenup 
county,  there  is  also  a  coal,  occupying  the  same  horizon  as  No.  3,  and  of 
which  the  shales  are  yellowish,  soft,  and  without  fossils.  It  is  130  feet 
from  No.  2,  appears  in  two  members,  and  is  said  to  be  cannel.  I  could 
see  nothing  of  this  bed  except  the  yellow  shales,  and  very  small  pieces 
of  that  Above  this  vein,  separated  from  it  by  10  to  15  feet  of  shaly  sand- 
stone, or  shales,  the  Mahoning  Sandstone  sets  in  and  caps  the  hills,  in  a 
thick,  hard,  conglomeratic  stratum.  As  from  the  double  stains,  this  coal 
appears  in  two  beds;  it  might  be  possible  that  coal  3d  and  coal  4th  are 
here  in  near  proximity;  but  no  trace  of  limestone  is  to  be  seen  above 
it,  and  our  coal  3d  is  sometimes  separated  in  two  beds,  like  this  one. 
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COAL  4.    PAUEONTOLOGY,  STRATIGRAPHY,  AND  GENERAL  CHARACTERS 

AND  DISTRIBUTION. 

The  characteristic  plants  of  the  roof  shales  of  this  vein  are  especially 
small  species  of  ferns.  Among  the  Neuropterisy  it  has  iV.  flezuosa, 
Brgt,  in  the  greatest  abundance ;  N.  Loschii,  Brgt. ;  N.  dentata,  Lsqx.; 
N.  heterophyUoy  Brgt,  and  the  remarkable  Cydopteris  fimbriata^  Lsqx., 
a  beautiful,  large,  nearly  round,  fringed  leaf  of  fern.  The  genus  Sphe- 
mpieris  is  represented  by  Sphenopteris  GravenhorstUy  Brgt. ;  S.  Dubuis- 
doniSy  Brgt. ;  S.  abbreviata,  Lsqx. ;  S.  intermedia^  Lsqx. ;  and  S.  plicata'^ 
Lsqx.;  all  species  rarely  found,  and  seen  only  in  the  anthracite  basins 
of  Pennsylvania.  This  vein  has  all  the  representatives  of  a  peculiar 
genus,  {Schixopieris  of  the  authors,)  published  in  the  final  Report  of 
Pennsylvania  Survey,  under  the  name  of  Pachyphyllumy  Lsqx.*  The 
plants  of  this  genus  are  thick,  with  leaves  irregularly  divided,  sometimes 
quite  smooth,  sometimes  covered  with  hair.  This  vein.  No.  4,  has  scarcely 
any  AlethopteriSj  but  the  greatest  abundance  of  PecoptertSy  viz :  Pecop- 
ieris  polymorphay  Brght;  P.  notatoj  Lsqx.;  P.  oreopteridiSy  Brgt.; 
(this  last  found  also  with  No.  3 ;)  P.  pusilla,  Lsqx.,  especially  P.  arbor- 
escenSy  Brgt,  {pL  2,/^.  1 ;)  P.  cyathceay  Brgt,  (perhaps  a  variety  of  the 
former;)  and  P.  arguta,  Brgt.,  (pi.  2,  fig.  3.)  These  last  three  species 
appear  to  be  the  true  characteristic  plants  of  this  vein,  and  not  found 
elsewhere.  It  also,  like  the  former  coal,  contains  a  great  abundance  of 
AsterophyUiteSy  Sphenophyllumy  and  their  fruits,  with  Pinntilarioy  appa- 
rently a  kind  of  root,  dividing  itself  in  innumerable  threads,  like  branches. 
It  covers  sometimes,  by  itself  alone,  great  surfeces  of  the  roof  of  the 
mines.  This  vein  does  not  appear  to  have  any  remains  of  Lepidoden- 
dron  in  its  shales,  at  least  none  has  been  found  till  now.  But  it  has  still 
some  SigiUarioy  especially  those  of  the  section  of  the  Leiodermaj  which 
are  not  marked  with  longitudinal  fiirrows:  Sigillaria  sculptoj  Lsqx.; 
S.  obliqtia,  Brgt. ;  S.  fissa^  Lsqx.,  and  some  Calamites ;  C.  cruciatuSy 
Brgt ;  C.  ramo8U8y  Brgt,  which,  perhaps,  belong  to  the  same  species,  and 
exclusively  to  this  coal.  Thus,  this  vein  is  well  marked  in  its  peculiar 
flora  by  the  abundance  of  small  ferns,  and  the  deficiency  of  large  trees, 
of  stems  of  Lqpidodendrony  and  of  fruits.  It  has,  like  No.  1  B,  Flabd- 
laria  in  abundance. 

In  his  excellent  Report  on  the  Geology  of  Ohio,  Dr.  Hildreth,  of 

•  FotaU  flora,  of  Ui«  fiiul  Report  of  tho  PenniyWanift  Oealogioal  Butt  Snrroj,  roh  II,  p^ 
89,  |d.  6. 


PlLjaONTOLOGIClL  BEFOBT  OF  6B0L0GICAL  fURVSr.  S75 

Marietta,  has  thus  briefly  characterized  this  flora :  ^In  the  shales  twenty 
species  of  plants^  Equisetacece,  Filices  numerous^  Lycopodiacece  rare^^ 
The  Cdamites  belong  to  the  EquisetacecBj  the  Lepidodendra  to  Lyoo- 
podiacece;  the  Filices  are  the  ferns. 

Lithologically,  this  vein.  No.  4  is  easily  distinguished  from  No.  3  by 
the  hardy  micaceous  texture  of  its  gray  shales,  and  by  its  position  at  the 
base  of  a  great,  hard,  mostly  conglomeratic  sandstone,  20  to  100  feet 
thick,  which  overlays  it  sometimes  without  the  intermediate  shales  and 
plants.  In  this  case  coal  4  resembles  CIA;  the  more  so  as  the 
Mahoning  Sandstone,  like  the  sandstone  above  1  A,  contains  large  pieces 
of  fossil  woods.  But  there  is  a  great  difference  in  the  consistence  and 
thickness  of  the  sandstones.  Moreover,  the  fossil  remains  of  the  Maho- 
ning Sandstone  are  not  merely  prints,  but  pieces  of  wood  transformed 
into  charcoal,  or  silicified  trunks,  belonging,  a  few  of  them,  to  Cdamr 
ites^  and  mostly  to  SigiUaria  and  Psaronius^  or  fern  trees. 

Among  thousands  of  specimens  examined  in  Ohio,  Athens  county,  I 
have  not  found  a  single  Lepidodendron.  This  Mahoning  Sandstone, 
often  a  conglomeratic  or  pebbly  sandstone  in  its  upper  part,  attains  a 
great  development  near  Pomeroy,  Ohio,  where  it  measures  more  than 
100  feet  In  the  S.  E.  part  of  the  eastern  coal  fields  of  Kentucky,  viz : 
at  Warfield,  its  thickness  is  200  feet  It  does  not  appear  to  thin  much 
toward  the  west,  since  in  the  western  basin,  in  Muhlenburg  county,  it  is 
75  feet  thick,  and  even  more. 

The  coal  of  this  4th  vein  is  of  excdlent  quality ;  indeed,  for  domestic 
use  and  generation  of  steam,  it  is  one  of  the  best  of  the  coal  measures. 
It  and  the  best  Pittsburg  coal  are  the  only  coals,  I  believe,  of  which  the 
coke  has  been  used  in  the  west  for  smelting  iron  in  place  of  charcoal 
The  old  Pennsylvania  furnace,  in  Muhlenburg  county,  used  it  profitably 
for  a  long  time.  The  vein  is  generally  compact,  sometimes  divided  in 
two  by  a  thick  shale  parting,  and  its  average  thickness  is  from  3  to  5 
feet  Neat  Pomeroy,  Ohio,  it  is  6  feet  thick.  In  the  southern  part  of 
the  western  coal  basin  of  Kentucky,  where  it  has  been  opened  in  many 
places  and  considerably  worked,  it  is  generally  3  to  3^  feet  At  G. 
Terry'S)  near  the  county  line  of  Hopkins  and  Christian  counties,  the 
coal  is  4i  feet  thick,  &c. 

The  distance  of  this  vein  &om  No.  3  is  short  and  not  very  variable. 
Under  the  Waugham  coal  No.  3  is  found  25^  at  the  most  30^  feet  lower 
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in  the  creek.  In  the  vicinity  of  the  old  Pennsylvania  furnace  there  is 
generally  25  feet  of  measures  between  both  veins.  In  Greenup  county 
coal  No.  4  has  not  been  seen;  its  place  is  marked  by  black  shales,  placed 
above  the  limestone.  At  Ironton,  opposite  Amanda  furnace,  where  the 
section  is  easily  followed  on  the  same  hill,  its  place  is  still  occupied  by 
shales,  and  coal  No.  3  is  30  to  40  foot  below  the  base  of  the  pebbly 
Mahoning  Sandstone.  In  Lawrence,  Johnson,  and  Floyd,  the  place  of 
this  coal  is  not  positively  ascertained.  It  is  too  high  in  the  hills;  .and, 
though  some  outcrops  have  been  seen,  which,  by  position,  might  be 
referred  to  it,  it  was  not  possible  to  have  any  of  them  either  opened  or 
exposed,  to  satisfactorily  study  the  characters  of  the  shales.  In  the 
anthracite  coal  fields  of  Pennsylvania  this  vein,  like  the  former,  is  gen- 
erally well  developed,  distinctly  marked  by  the  fossils  of  the  shales.  It 
furnishes  to  the  trade  the  kind  of  mineral  coal  named  red  ashy  from  the 
color  of  its  ashes. 

THIRD  DIVISION.    COAL  MEASURES  BETWEEN  THE  MAHONING  AND  ANVIL 

ROCK  SANDSTONES. 

While  between  the  conglomerate  and  the  Anvil  Rock  Sandstones  the 
characters  of  each  vein  of  coal  are  taken  especially  from  the  fossil  plants 
preserved  in  the  shales,  in  this  higher  division  of  the  coal  measures  we 
cannot  find  in  Kentucky  any  reliable  guide  in  the  vegetable  kingdom, 
at  least  from  the  distribution  of  peculiar  species. 

Generally,  the  plants  found  in  connection  with  the  coal  strata  of  this 
division  are  much  broken,  or  rather  obliterated,  mostly  replaced  by 
marine  shells,  or  even  intermixed  with  them.  This  shows  a  predominance 
of  marine  influence  in  the  formation  of  the  shales.  Either  the  water  cov- 
ering the  coal  marshes,  afler  the  formation  of  the  combustible  matter, 
became  too  deep  to  permit  the  continuation  of  an  abundant  v^etation 
on  their  surface,  or  the  remains  of  the  plants  have  been  too  much  decom- 
posed in  the  water,  and  hence  obliterated  in  the  shales.  It  is,  nevertheless, 
evident  that  the  same  vegetation,  which  caused  the  formation  of  the  coal 
strata  of  the  former  division,  had  the  same  action  in  the  formation  of 
the  coal  beds  of  this  section.  Some  roof  shales,  like  those  of  our  coal  No. 
9,  contain  well  preserved  remains  of  PecopteriSy  SigiUaridy  and  CalamtteSy 
with  numerous  remains  of  shells.  In  the  sandstone  strata  of  tiiis  divi- 
sion, also,  are  imbedded  remains  of  broken  plants,  pieces  of  wood,  trunks 
of  treeiy  aU  bdonging  to  tho  samo  genora  of  {dants  as  those  of  tho  fbrmor 
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section.  These  vegetable  fragments  in  the  sandstone  are  generally 
thrown  into  confusion,  or  without  any  apparent  order,  either  of  direction 
or  of  stratification.  It  shows  that  they  have  been  earned  and  trans- 
ported by  waves,  or  currents,  and  irr^ularly  deposited  on  shores.  But 
the  nature  itself  of  the  shales,  and  the  shells  and  the  plants  which  they 
contain,  is  evidence  that  these  shales  have  been  deposited,  like  those  of 
the  former  division,  in  a  quiet  and  shallow  body  of  water. 

In  the  eastern  coal  fields  of  Kentucky,  the  upper  division  of  the  coal 
measures  has  been  entirely  washed  away,  and  no  ti-ace  of  it  left.  On  the 
contrary,  in  the  western  coal  basin,  the  true  coal-bearing  formations  the 
most  easily  attainable,  and  those  which  contain  the  best  and  thickest  coal 
strata,  have  their  place  above  the  Mahoning  Sandstone.  This  part  of 
our  examination,  therefore,  is  exclusively  confined  to  the  western  coal 
basfn. 

Though  the  first  geological  reconnoissance  made  in  the  w^tern  coal 
basin  was  too  short  and  hurried,  it,  nevertheless,  afforded  importanir 
results,  since  a  more  careful  revision  of  most  of  the  localities  previously 
examined,  has  not  changed  my  views  about  the  general  characters  of  the 
veins  of  coal  and  their  distribution.  It  has  not,  therefore,  caused  any 
modification  in  the  determination  of  the  coal  strata,  or  in  the  place 
assigned  to  them  in  my  Report  and  that  of  Mr.  C.  T.  Cox.  But  sinoe  a 
greater  number  of  coal  banks  have  been  examined,  and  their  peculiar 
appearance  compared  at  many  places,  it  will  be  necessary  to  make  now 
a  short  review  of  their  general  characters,  to  mention  additional  facts  which 
have  been  ascertained  by  the  examination  of  the  new  localities. 

Coal  bth.  This  had  not  been  seen  in  the  first  tour  of  exploration.  It 
is  characterized  by  a  thick  bed  of  bkck,  polished,  hard  shales,  sometimes 
a  little  micaceous,  splitting  horizontally  in  large  slabs,  entirely  barren  of 
any  traces  of  fossil  remains,  either  animal  or  v^etable.  This  coal  is 
locally  of  good  workable  thickness.  On  Richland  creek,  Hopkins 
county,  it  is  5  feet,  and  its  roof  of  black  slates  12  feet  thick.  In  the 
upper  part  of  the  bank  the  shales  are  somewhat  whitish,  spotted  like 
those  of  No.  9;  but  they  have  no  trace  of  fossils.  At  Mr.  Robertson's 
bank,  near  Greenville,  Muhlenburg  county,  the  coal  is  18  inches  thick, 
underlaid  by  18  inches  of  brash  coal,  and  covered  by  6  feet  of  black 
slates.  The  thickness  of  the  bed  of  Richland  creek  is  given  as  it 
appears  in  the  outcrop.  Perhaps  it  is  somewhat  overrated,  for  generallv 
48 
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in  Hopkins  county  this  vein  is  no  more  than  2  to  3  feet  thick.  At 
Molford's,  and  along  the  Ohio  river,  it  is  reported  4  feet,  and  known  as 
the  Four-foot  coal. 

Though  this  coal  belongs  to  what  has  been  generally  called  the  barren 
measures,  of  the  Pennsylvania  Report,  It  is  found  of  workable  thickness 
in  Ohio,  and  even  in  Pennsylvania.  Dr.  Hildreth  has  reported  it  as 
being  4  feet  thick,  and  120  feet  above  No.  4.  He  calls  it  appropriately 
the  limestone  coal;  for  it  is  generally  covered  by  a  stratum  of  this  mate- 
rial. In  Pennsylvania  this  vein  is  marked  by  Mr.  J.  P.  Lesley  as  coal 
G,  one  foot  thick,  placed  below  a  limestone,  at  125  feet  from  No.  4.  And 
in  the  final  report  of  the  Survey  of  Pennsylvania,  vol.  2,  p.  656,  it  is 
reported  as  placed  below  calcareous  shales,  at  about  the  same  distance 
(125  feet)  from  the  Pomeroy  coal.  In  western  Kentucky  the  dis- 
tance of  this  coal  from  No.  4  varies  according  to  the  thickness  of  the 
Mahoning  Sandstone.     It  averages  100  feet. 

Cod  Qlh.  The  characters  reported,  vol.  3,  p.  537,  are,  apparently, 
constant.  This  vein,  like  the  former,  is  locally  formed  and  of  variable 
thickness.  At  Mr.  E.  L.  Johnes',  near  the  old  Buttermilk  road,  Hop- 
kins county,  it  is  4  feet  thick,  and  the  coal  is  of  fine  appearance  and  of 
very  good  quality.  It  is  hardly  as  thick  elsewhera  At  Greenville, 
Muhlenburg  county,  it  lies  just  at  the  top  of  the  great  limestone  and 
70  feet  above  No.  5.  In  the  Akdrie  shaft,  on  Green  river,  it  is  placed 
at  the  same  distance,  and  is  also  a  thin  coal.  In  Union  county  it  has 
been  seen  only  at  Mulford's.  Except  what  has  been  reported,  p.  538 
of  the  3d  volume  of  this  Survey,  I  have  no  data  by  which  I  could  as- 
certain its  position  in  Pennsylvania  and  Ohio. 

Cod  7th.  I  formerly  referred  to  this  number  the  following  vein  No.  8. 
Our  coal  7th  is  the  Well  coal  of  Mulford's  shaft.  It  has  peculiar  charac- 
ters distinct  enough  from  those  of  No.  8.  I  had  an  opportunity  of 
seeing  it  partially  opened  at  Curlew,  Union  county,  the  last  time  I  visited 
the  mines.  At  this  place  the  coal  is  about  2  feet  thick,  overlaid  by  very 
black,  soft,  polished  shales,  resembling  those  of  No.  5,  with  the  exception 
that  they  do  not  split  in  large  slabs,  but  in  small  pieces,  and  that  they 
contain  teeth  and  scales  of  fishes.  The  teeth  are  very  small,  scarcely 
an  eighth  of  an  inch  long.  There  may  be  other  fossil  remains  in  the 
shales,  but  I  did  not  find  any.  The  most  reliable  and  evident  character 
is  the  great  abundance  of  pebbles  of  carbonate  of  iron  in  the  shales  over- 
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laying  the  black  slates.  This  vein  never  was  seen  of  any  great  thickness, 
so  &r  as  I  know. 

To  this  7  th  coal  may  be  probably  referred  a  bed,  13  inches  thick, 
crossed  in  digging  a  well  on  the  property  of  Mr.  I.  Short,  at  Greenville, 
Muhlenburg  county.  It  was  reached  at  25  feet  from  the  sur&ca  A 
short  distance  above  this  coal  the  shales,  from  the  statement  of  Mr. 
Short,  contained  fine  specimens  of  fern  leaves.  Unhappily  none  of  the 
specimens  could  be  found  and  examined.  In  the  blue  shales  of  the  bar- 
ren coal  measures,  near  Athens,  as  also  in  the  red  shales  of  the  Grotto 
of  Flowers,  near  Marietta,  there  is  an  abundance  of  leaves  of  a  peculiar 
species  of  fern — Aaplemtes  rubroj  Lsqx. — ^which  is,  perhaps,  identical 
with  the  plant  found  at  Mr.  Short's.  This  would  be  the  more  remark- 
able, as,  at  both  places,  the  shales  contain  carbonate  of  iron  and  traces 
of  coaL  Thus  the  identity  of  the  plants  would  show  the  place  of  our 
coal  8th  in  the  barren  measures,  where  it  has  not  been  formed.  From 
stratigraphical  observations  the  place  occupied  by  those  fern-bearing 
shales  in  the  ^^ barren  measures^'*  of  Qhio,  would  correspond  with  the 
place  of  the  Well  coal.  The  Isinglass  Lick  coal,  of  Hopkins  county, 
reported  vol.  2,  p.  326,  has  also  the  characters  of  this  vein,  and  evidently 
is  its  equivalent. 

If  any  part  of  the  space  comprised  between  coals  No.  5th  and  9th, 
properly  deserves  in  Kentucky  the  name  of  barren  coal  measures,  it  is 
the  250  feet,  including  the  above  named  6th  and  7th  coals,  which,  not 
being  persistent,  are  not  altogether  reliable  bed%  and  have  been  but  little 
worked  anywhere.  The  characters  of  their  shales  are  still  somewhat 
obscure,  and  not  perfectly  reliable,  and  reqinre  to  be  verified  by  fiirther 
comparisons. 

Coal  Sth.  The  appearance  of  this  vein  is  so  attractive  although  falla- 
cious, that  it  has  been  opened  for  examination  at  a  great  number  of  its 
outcrops.  It  is  improperly  called  the  Black-bandy  of  Hopkins  county, 
and  is  a  compound  of  black,  heavy,  compact  limestone,  resemblmg  a  fine 
iron  black  band,  and  of  black,  hard,  compact^  bituminous  slates^  resem- 
bling cannel  coal.  Its  palaeontology  ia  mostly  remains  of  animals. 
It  has,  among  many  species  of  large  shells,  an  extraordinary  quantity  of 
a  very  small  species,  scarcely  visible  to  the  naked  eye,  and  which  is  strewn 
over  the  shales  like  innumerable  grains  of  sand.  It  also  contains  abund- 
ant remains  of  fishes,  especially  the  double  teeth,  mentioned  with  coal 
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No.  12,  vol.  3,  p.  548.  Two  species  of  plants  were  found  in  the  shales 
of  this  coal,  botii  apparently  of  marine  origin.  The  one,  Calamies  gror 
dlisy  Lsqx.,  (pL  3,  fig.  5,)  a  long,  narrow  CalamiteSy  a  quarter  of  an  inch 
in  thickness,  bearing  obscure  sheets,  like  the  Horsetailj  {Equisetum^  and 
thus,  if  the  appearance  is  not  Macious,  a  true  Uquisetites.  I  only  found 
one  specimen  of  this  plant.  The  other,  a  long  blade,  or  lea^  enlarging 
toward  the  top,  and  resembling  a  Flahdlaria  without  the  striss  or  longi- 
tudinal grooves.    Both  are  undistinctly  marked  on  the  black  shales. 

The  coal  of  this  vein  is  thin.  Indeed,  it  can  be  called  a  barren  vein, 
since  the  black  shales,  though  very  bituminous,  and  sometimes  inflamma- 
ble, do  not  consume  like  coal.  In  a  few  openings  the  coal  has  been  found 
to  be  one  to  one  and  a  half  foot  thick,  but  no  more.  The  following  sec- 
tion illustrates  the  most  general  distribution  of  this  vein.  It  is  taken  at 
the  Black-band,  of  Michel's  heirs,  Hopkins  county,  near  Mr.  A.  Towns' 
property : 


Shales  and  8and8tone»  coTered  space . . 

Black  slates,  spotted  and  splitting 

Soft  crumbling  shales,  with  shells 

Hard  bituminous  cannel  slates 

Black  heavy  limestone,  (black -band) 

Gray,  haid  fire  clay,  with  boulders  of  sulphate  of  lime  . 
Yellow  ferruginous  clay,  with  boulders  of  limestone  ... 
Dark,  gray,  hard  fire  clay  . 


Feet      Inches. 


10 

1 
1 


The  black  limestone  and  the  hard  bituminous  slates  vary  in  thickness 
from  a  few  inches  to  two  feet,  yet  preserving  their  color  and  appearance. 

The  distance  of  this  No.  8th  from  No.  7th  is  not  known  to  me  in  a 
positive  manner,  as  No.  8th  was  not  seen  in  the  area  occupied  by  this 
vein;  but  it  is  generally  from  20  to  25  feet  from  No.  9th. 

Its  distribution  is  limited  to  the  southwestern  part  of  Hopkins  county, 
where  it  occupies  a  basm  traversed  by  the  Henderson  and  NashvUle  ndl- 
road.  It  is  mostly  seen  on  the  waters  of  Richland,  Steward,  and  Clear 
creeks,  and  their  branches.  It  extends,  probably,  in  a  narrow  spur  in 
Muhlenburg  county,  where  it  crops  out  at  Mr.  E.  R  Veirs',  two  miles 
north  of  Greenville. 

Cod  9ih.  This  fine  bed  of  coal  has  been  examined  in  a  number  of 
openings,  and  its  characters  closely  compared,  without  eliciting  any  change 
from  the  description  given  in  the  former  Report,  pp.  541-2.    Neverthe- 
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less  it  must  be  remarked,  first,  that  the  shales  bearing  fossils  contain  well 
preserved  branches  of  ferns,  (especially  Pecopteris  Miltoniy  Brgt.,)  and 
of  trees,  (especially  Siffillaria,)  together  with  specimens  of  shells,  (espe- 
cially Avicula  reddaterariaj  Cox,  and  Producttis  muricattiSy)  sometimes 
all  together,  plants  and  shells  on  the  same  piece  of  shale;  secondly,  that 
the  fossil  shells  and  the  remains  of  fishes  are  sometimes  rare  in  the  shales^ 
and  that  they  must  be  looked  for  carefully.  The  peculiar  hardness  of 
its  fire  clay  and  its  striped  dark  color  is  a  persistent  character. 

The  distribution  of  this  vein  in  Pennsylvania  is  now  ascertained,  though 
its  place  is  not  marked  in  Lesley's  manual  of  coal,  and  it  has  not 
been  mentioned  in  Ohio.  It  was  first  identified  by  its  palaeontological 
characters  at  the  base  of  the  great  cut,  near  the  tunnel,  about  two  miles  east 
of  Greensburg,  Pennsylvania,  with  its  hard  fire  clay  and  about  18  inches  of 
coal.  It  is  there  0ova*ed  with  black  shales  of  the  same  character  as  in 
western  Kentucky.  And,  recently,  my  excellent  friend,  Prof  W.  D. 
Moore,  of  Oxford  Collie,  Miss.,  being  on  a  tour  of  exploration  around 
Pittsburg,  collected  and  forwarded  to  me,  for  examination,  a  box  of 
specimens  of  shales  covered  with  Avicvla  reddararia  and  Pecopteris 
Miltord.  These  shales,  firom  the  observation  of  the  learned  Professor, 
overlay  a  bed  of  coal  1  foot  thick,  exposed  close  to  the  track  of  the 
Allegheny  Valley  railroad,  fifteen  miles  above  Pittsburg.  From  the 
nature  of  the  shales  and  the  species  of  fossils  which  they  contain,  this 
vdn  is  evidently  identical  with  our  No.  9. 

In  the  final  Report  of  the  State  Geological  Survey  of  Pennsylvania, 
the  only  coal  which,  by  position,  may  be  referred  to  No.  9,  is  ttie  Elk 
Lick  creek  coal,  marked  about  60  feet  lower  than  the  Pittsburg  coal. 
It  varies  in  thickness,  from  one  foot  at  Elk  Lick  creek  to  three  feet  at 
Ligonier. 

In  Kentucky  the  thickness  of  this  vein  does  not  vary  mucL  It 
averages  5  feet  of  good  bituminous  coal,  scarcely,  if  ever,  cannd  coal, 
generally  without  a  clay  or  shale  parting.  It  is  the  most  extensively 
worked  bed  of  the  western  coal  basin,  and  its  coal  is  of  excellent  qual* 
ity.     Its  distance  from  No.  11  varies  from  60  to  100  feet. 

From  a  note  received  fi:x)m  Mr.  Patterson,  director  of  the  Airdrie 
iron  furnace  and  coal  mines,  it  appears  that,  in  the  shaft  at  that  place^ 
coal  No.  9  is  underlaid  by  a  bank  of  gray,  hard,  compact  limestone,  3i  feet 
thick,  abundanUy  fossiliferous.    It  is  separated  firom  the  coal  by  only  3 
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feet  of  clay  and  shales.  This  Hmestone  cannot  be  supposed  to  be  the 
equivalent  of  the  fidse  black  band  of  Hopkins  county.  It  is  quite  dif- 
ferent in  texture,  color,  fossils,  &c.  It  is  remarkable  that  no  limestone 
has  been  observed  before  on  the  same  geological  horizon,  and  that  the 
Airdrie  shaft  section  has  already  been  twice  reported,  on  apparently 
good  authority,  without  this  limestone  being  mentioned. 

Coal  l^ih.  This  vein  has  been  only  seen  on  the  hill  at  Molford's 
coal  mines  company,  with  the  same  characters  as  those  indicated,  vol  3, 
p.  544.  It  is,  probably,  a  separated  member  of  No.  11.  It  has  not 
been  seen  in  Ilopkins  county,  although  the  space  between  No.  9  and  No. 
11  is  often  exposed  for  exploration.  At  Airdrie,  and  along  Green  river, 
the  shafts  and  numerous  borings  between  No.  11  and  No.  9  have  not 
found  it  anywhere.  It  would  thus  appear  to  be  developed  only  along 
the  Ohio  river,  in  the  vicinity  of  Shawneetown  and  Mulford's. 

Coals  Wih  and  12th.  Like  No.  9th,  they  have  been  examined  at 
many  new  openings,  and  appear  to  preserve  exactly  the  characters 
formerly  reported.  The  vein  No.  12th  is  so  often  in  such  close  prox- 
imity to,  or  m  connection  with  No.  11th,  that  it  may  be  regarded  as  one  of 
its  members.  Both  these  beds  of  coal  stand  in  nearly  the  same  relation 
as  the  three  divisions  of  our  coal  No.  1. 

The  extension  of  these  veins  is  finely  exemplified  near  Clark's  mill, 
Pond  river,  on  the  limits  of  Muhlenbnrg  and  Hopkins  counties.  The 
section  of  the  cliffs,  as  reported  in  the  first  volume  of  the  Survey,  page 
lS6,is: 

Feet. 

Covered  space,  shales  and  clay  iron  stone ...... . . 6  to  lO 

Coal,  (No.  12,)  bituminous - -. 3 

Yellow,  somewhat  coarse  shales 1 . . 10 

Limestone . - 2 

Coal,  with  clay  parting 5 

Thus  both  veins,  11th  and  12th,  are  hfere  separated  by  12  feet  of 
measures,  of  which  two  feet  are  limestone.  Since  the  above  section  was 
made,  the  coal  has  been  entered  by  a  tunnel,  cutting  through  both  beds 
of  coal  and  the  intermediate  strata.  Only  14  feet  from  the  entry,  within 
the  tunnel,  the  appearance  of  the  measures  is  already  totally  changed. 
The  limestone,  which,  firom  the  outside,  looks  like  a  continuous  bank,  has 
entirely  disappeared ;  first  thinning,  then  changing  into  a  yellow  ferrugi- 
nous clay,  soon  lost  with  the  shales.  Now,  at  the  place  mentioned,  14 
feet  from  the  entry,  the  fire  clay  of  No.  12th  has  become  the  roof  of  No, 
11th,  and  the  distance  between  the  base  of  No.  12  coal  and  the  top  of 
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No.  11th  is  only  two  feet  Somewhat  further,  both  coals  appear  united, 
only  separated  by  six  inches  of  black  shale  parting,  conhdning  the  fossils 
of  No.  11th,  and  the  bed  is  7  feet  thick.  The  limestone  which  covers 
the  entry  has  an  horizontal  breadth  of  but  7  feet  3  inches. 

Such  divisions  in  the  veins  No.  11th  and  12th  have  given  rise  to  a 
great  deal  of  discussion  among  the  geologists ;  some  being  led  to  the 
conclusion  that  several  strata  of  coal  do  exist,  where  really  but  one  is 
found.  It  is,  therefore,  important  to  follow  those  changes  in  good  authen- 
ticated sections.  On  this  matter  none  are  more  instructive  than  the 
borings  carefully  recorded  by  Mr.  Achison,  and  made  at  and  around 
Uniontown,  Union  county,  in  searching  for  a  thick  bed  of  No.  11  coal. 
At  the  first  boring,  mouth  of  first  branch  of  Dry  Fork  of  Highland, 
the  Anvil  Kock  Sandstone  is  in  three  members  53  feet  thick,  and  at  its 
base.  111  feet  fi-om  the  surface,  a  three  inch  coal  is  found  running  into 
it.     From  this  down  for  60  feet  the  section  is : 


Hard  green  sandstone . . 

Coal T 

Fire  clay 

Hard  gray  aandstone,  slaty  sandstone,  and  shales . 

Coal  No.  lath , 

Brown  slate . 

Limestone,  in  three  beds 

Slates 


Sandstone 

Coal  No.  11th. 


Feet. 

Inches. 

3 

1 

10 

6 

22 

3 

3 

3 

1 

10 

15 

10 

7 

3 

5 

5 

On  Main  and  Second  streets,  in  Uniontown,  the  base  of  the  Anvil  Kock 
Sandstone  (18  feet  thick)  is  marked  at  90  feet  from  the  sur&ce,  and 
overlies  a  coal  20  inches  thick.    The  section  then  continues  : 


White  rock,  mixed  with  clay  and  blue  shales. 

Coal  No.  13  at  113  feet  from  surface 

Fire  clay  . 


Limestone  clay , - 

Hard  white  limestone 

Blue  shales,  with  limestone 

Hard  limestone 1^ 

Bituminous  shales,  limestone,  and  clay. 

Hard  limestone 

Soft  white,  blue,  and  black  clay 

Coal,  146  feet  from  surface.  No.  11th .. 


Feet. 


16 
3 
3 
5 
3 

12 


Inches. 


3 

3 

1 
1 

10 
8 
5 
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On  the  other  side  of  the  river,  opposite  Uniontown,  the  base  of  the 
Anvil  Rock  is  at  131  feet  4  inches  from  the  surface,  and  there  are  below : 


Black  shales,  with  a  little  coal,  (No.  12th). 

Fireclay 

Gray  HmestoBe 


Feet. 


Hard  fire  clay . 

Gray  limestone 

Hiir'd  fire  clay,  with  limestone 

Dork  blue  shales,  with  traces  of  coal,  (No.  11th). 


Inches. 


This  is  just  the  place  of  No.  11th.  The  boring  was  continued  to  168 
feet,  through  blue  shale  and  limestone,  without  reaching  any  coal. 

At  the  boring  of  Mr.  Geo.  Payne's,  to  whom  I  owe  the  communication 
of  the  records,  the  place  of  both  No  11th  and  12th  is  normal.  Under 
the  Anvil  Rock  Sandstone,  (55  feet  thick,)  the  base  of  which  is  at  199 
feet  from  the  surface,  there  are : 


Blue  shales 

Black  shales,  with  coal  No.  12. 

Dark  gray  limestone 

Hard  limestone 

Black  slates 

Coal  No.  11— 


Feet. 


Inches. 


The  distance  between  the  first  three  borings  is  short,  not  more  than 
half  a  mile.  Tlie  boring  of  Mr.  Payne's  was  made  at  his  house,  in  the 
hills,  four  miles  south  of  Uniontown.  In  the  first  boring,  there  is  between 
No.  11th  and  12th  coals  30  feet  of  strata,  of  which  about  16  feet  is 
limestone.  On  the  second  boring,  the  same  thickness  of  measures  con- 
tains about  22  feet  limestona  At  Mr.  Payne's,  the  separation  of  the 
coals  is  about  the  same  as  reported  (vol.  3,  p.  547)  for  the  McNary's 
coal  bank,  and  the  limestone  is  only  four  and  a  half  feet  thick.  These 
dijBferenoes  of  distribution,  if  exposed  to  view  by  outcrops,  and  not 
ascertained  by  borings,  could  not  fail  to  mislead  the  observer  whose 
researches  are  not  directed  by  palaeontological  evidence. 

Coal  11th  is  locally  underlaid  by  a  yellow,  drab-colored  limestone, 
without  or  with  but  few  fossils.  Like  the  other  banks  of  this  kind,  it 
takes,  at  some  places,  a  considerable  development,  and  at  others,  disap- 
pears entirely.     Under  the  Llwellyn's  and  Watson's  mines,  Hopkins 
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county,  it  is  12  feet  thick.  At  Providence  it  is  absent.  At  Buflalo 
Mt.  its  grejitest  thickness  is  apparently  four  feet.  It  does  not  appear  to 
be  formed  any  where  in  Muhlenburg  county  and  along  Green  river,  but 
is  marked  in  the  Ilolloway  boring,  at  Henderson.  Both  the  limestones 
above  and  below  No.  1]  th  are  locally  replaced  by  limonite  iron  ore,  or  by 
a  kind  of  ochreous  soft  iron  ore,  widely  distributed  in  Hopkins  county, 
where  it  can  be  traced  from  Buflalo  Mt.  to  Montezuma,  on  the  Trade- 
water  river.  It  is  sometimes  in  beds  of  one  to  three  feet  thick,  and  con- 
tains as  much  as  40  to  45  per  cent,  of  iron. 

Before  concluding  these  general  remarks,  it  is  necessary  to  correct  an 
important  error  of  my  former  Report.  From  comparison  of  fossil  shells 
found  at  the  great  vein  near  the  tunnel  of  the  railroad,  three  miles  east 
of  Greensburg,  Pennsylvania,  with  those  of  our  No.  1 1th  coal,  the  iden- 
tity of  both  veins  had  been  ascertained.  I  had  also  identified,  in  the  cut 
of  the  railroad  near  the  same  place,  the  fire  clay  of  a  vein  of  coal  70  feet 
lower  than  the  great  vein,  as  being  the  equivalent  of  No.  9th,  (vol.  3,  p. 
641.)  From  the  position  of  the  big  coal  of  Greensburg,  between  tw^o 
thick  banks  of  limestone,  I  had  supposed  that  it  was  the  coal  of  the  gieat 
limestone  of  Pennsylvania,  and,  consequently,  admitted  a  lower  coal, 
viz :  No.  8th,  as  the  equivalent  of  the  Pittsburg  vein.  Now,  from  the 
final  Report  of  the  Geological  Survey  of  Pennsylvania,  which  has  just 
been  published,  it  is  evident  that  the  great  vein  of  Greensburg  is  the 
equivalent  of  the  Pittsburg  coal,  and,  consequently,  that  this  celebrated 
vein  finds,  in  the  western  coal  basin  of  Kentucky,  its  representative  in 
our  Nos.  11th  and  12th  coals.  This  is  truly  remarkable,  and  fills  up  tlie 
measure  of  analogy  in  the  distribution  of  the  veins  of  coal  on  both  the 
basins  of  Pennsylvania  and  of  western  Kentucky. 

Independent  of  the  fossils  and  other  characters  indicated  above,  the 
identity  of  our  No.  11th  coal  with  the  Pittsburg  may  be  sustained  by 
the  following  considerations : 

1st.  In  Pennsylvania,  the  Pittsburg  coal  is  generally  separated  into 
two  seams,  either  by  a  shaly  parting  or  by  thick  layers  of  shales,  or  even 
by  sandstone.  We  have  seen  our  No.  11th  and  12th  veins  connected, 
or  divided,  in  the  same  manner.  Only  the  separating  member  between 
our  coals  is  generally  a  limestone,  and  the  distance  of  separation  is  some- 
times greater. 

2d,  The  Pittsburg  coal  often  appears  between  two  strata  of  limestone, 
49 
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It  is  the  same  with  our  No.  11th,  which,  in  Hopkins  county,  is  casually 
underlaid  by  3  to  12  feet  of  limestone. 

3d.  The  Report  of  the  Pennsylvania  Survey  says,  (vol.  2,  p.  605 :) 
^  The  characteristic  rock  above  the  Pittsburg  cod  is  a  massive  sandstone^ 
irregularly  siraiified^  weathering  with  roundish  holes,  30  to  50  feet 
thicks  This  is  just  the  description  of  the  Anvil  Rock  Sandstone  cover- 
ing the  third  division  of  the  coal  measures  of  Kentucky.  I  may  add 
that,  above  the  tunnel  of  Greensburg,  Pennsylvania,  this  sandstone  con- 
tains large  trunks  of  fossil  trees  of  a  new  genus,  and  that  in  Indiana, 
Posey  county,  within  the  area  of  the  western  coal  basin,  Dr.  D.  D.  Owen 
has  found  standing  ti-ees  of  the  same  species  in  a  bank  of  shaly  sand- 
stone and  clay,  which,  from  stratigraphical  observations,  he  refers  to  the 
same  horizon  as  the  Anvil  Rock  Sandstone. 

4th.  The  great  limestone  of  Pennsylvania,  laying  about  100  feet 
above  the  Pittsburg  coal,  is  sometimes  50  to  70  feet  thick^  and  has 
below,  or  within  its  members,  a  bed  of  coal,  occasionally  thick  enough  to 
be  workabla  In  Western  Kentucky,  one  hundred  feet  above  No.  12th,  ^ 
we  have  a  thin  coal,  No^  13th,  and  above  it  two  great  banks  of  limestone^ 
separated  by  shales.  The  thickness  of  both  banks  vary  from  15  to  30 
feet 

6th.  Another  coal  in  Pennsylvania  shows  itself  200  feet  above  the 
Pittsburg  coal,  and  our  No.  14th  coal,  one  foot  thick,  is  180  feet  above 
No.  12. 

7th.  The  Waynesburg  coal,  in  Pennsylvania,  300  feet  above  the 
Pittsburg  vein,  is  sometimes  a  workable  bed  of  three  feet  On  the  con- 
nected section  of  the  Kentucky  measures,  (vol.  3,  p.  19,)  our  No.  15th 
coal  is  marked  2  feet  6  inches,  and  placed  just  300  feet  from  No.  12th. 

8th.  Above  the  Waynesburg  coal,  the  Pennsylvania  Report  mention 
about  600  feet  of  measures,  with  three  thin  beds  of  coal;  and  the  same 
connected  section  mentioned  above  marks  in  Kentucky  200  feet  more  of 
upper  measures  above  coal  No.  15th,  with  still  three  thin  beds  of  coal. 
The  comparative  sections  at  the  end  of  this  report  will  further  elucidate 
tius  remarkable  coincidence. 

The  detailed  characters  of  the  different  coal  strata  above  the  Anvil 
Rock  Sandstone  in  Western  Kentucky,  would,  probably,  render  more 
evident  the  identity  of  the  measures.  But,  till  now,  there  has  been  no 
opportunity  of  studying  satas&ctorily  these  upper  coal  beds,  cithor  in 
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GENERAL  SECTION  OF  UNION  COUNTY— 

1    IICCH  FOR  2UU  nCLT. 

2K  <e«t  C.  15th. 

110  feet. 

1  foot  C.  14th. 

15  to  20  feet  L., 

in  two  strata. 

L.        L-       L^ 

6  inches  C.  13th. 

Anril  Rock  S.  S. 

U,  1  to  4  feet. 
L.  9  to  10  feet 

1          1 

1    100  ft     1 

1          i 

1  to  3  feet  C.  12th. 
5  feet  C.  nth. 

Z_         Z_        £_ 

60  feet. 

2  feet  C.  10th. 

60  feet. 

L.  1  to  3  feet 

20  feet 

L.        U       L^ 

5  feet  C.  9th. 

Thin  C.  8th,  and 
black  band. 

2)^  feet  C.  7th. 
1  foot  ?  C. 

80  feet 

40  feet. 

90  feet. 

■■■■ 

3  feet  C.  6tb. 

75  feet 

Mahoning  8.  S. 

1       1 

4  feet  C.  5th. 
4  feet  C.  4th. 

1    lUOft.    1 

I^B^ 

Curlew  L. 

^  50  ft.   z_ 

C.3d. 

2feetC.2d. 

15  inches  C,  1  C  7 

140  feet 

100  feet 

50  feet 

CoDgl.  S.  8. 

^■f" 

4  feet  C  1  a 

1    lUOft.    1 

1    1 

C.  6  to  20  inches. 

Kentucky  or  in  Pennsylvania. 
In  Illinois,  near  Shawneetown, 
there  is,  above  the  Mahoning 
Sandstone,  two  veins  of  coal, 
one  to  two  feet  thick,  in  close 
proximity  to  each  other,  over- 
laid at  some  distance  by  a  thick 
bed  of  limestona  The  shales 
of  the  lower  are  apparently 
gray  metals  or  a  shaly  sand- 
stone blackened  with  broken, 
undiscernible  plants,  nearly  like 
theshalesof  No.6th;  the  upper 
coal  is  covered  with  black  slates 
and  limestone  shales,  full  of 
shells  of  peculiar  species.  As 
these  upper  coals  are  generally 
too  thin  to  be  worked  with  pro- 
fit, they  are  rarely  opened. 

GENERAL  SECTION,  SHOWING 
DISTRIBUTION  OF  STRATA  IN 
LIVINGSTON.  CRITTENDEN, 
UNION,  PART  OF  HOPKINS,  DA- 
VIESS, HANCOCK,  OHIO,  AND 
BRECKINRIDGE. 

The  general  sections  given 
here  for  reference  exhibit  ap- 
proximately the  place  of  the 
coal  beds  of  each  county.  The 
distance  between  the  vdns  of 
coal  is  of  course  somewhat  va- 
riable in  each  locality,  at  least 
for  a  few  feet  When  they  dif- 
fer much  firom  those  marked 
in  the  section,  they  are  men- 
tioned or  given  in  local  sec- 
tions. The  abbreviations,  C. 
for  coal,  S.  S.  for  sandstone^  L. 


Air  bmrtoii^  wiH  bo  easfly  uifdkBtobd; 
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tage  from  its  mines  by  their  proximity  to  the  Ohio  river.  Along  the 
Tradewater  river  coal  1  B  is  already  extensiveljr^worked.  Other  out- 
crops of  the  same  vein  will  probably  soon  be  discovered  in  the  neigh- 
borhood. Above  Casey  ville,  No.  9  th  and  11th  have,  for  a  long  time^ 
furnished  to  the  trade  of  Ohio  a  large  quantity  of  excellent  coal.  At 
TJniontown,  coal  11th  is  worked  close  to  the  Ohio  river,  and  from  the 
indications  of  the  borings,  the  same  coal,  five  feet  thick,  can  be  found  all 
around  that  part  of  the  country.  Should  the  combustible  mineral 
become  scarce  and  more  valuable,  shafls,  sunk  from  80  to  100  feet 
deeper,  will  descend  to  No.  9th,  which  is  generally  thicker,  and  has  a  coal 
of  better  quality.  Moreover,  the  detailed  Geological  Survey  of  Union 
county  shows,  in  the  interior  of  the  county,  numerous  outcrops  of  coal 
banks,  which  will  be  opened  and  worked  as  soon  as  the  value  of  the  com- 
bustible is  equal  to  the  cost  of  the  transportation. 

HOPKINS  COUNTY. 

This  county  has  in  store  for  the  future  by  far  the  greatest  provision  of 
coal  of  the  western  basin.  Its  wealth  in  this  mineral  is  truly  beyond 
computation.  All  the  veins,  from  No.  3d  to  No.  12th,  generally  well 
developed,  extend  nearly  over  the  whole  area  of  this  county,  and  all  the 
outcrops  are  of  easy  access.  No.  9th  and  llth  especially,  crops  out  on 
the  slopes  of  the  hills,  or  descend,  by  gentle  undulations,  to  the  bottom 
of  the  valleys,  where  they  are  sometimes  exposed  for  long  distances  ia 
the  cuts  of  the  creeks.  The  town  of  Providence  lies  at  the  top  of  one 
of  those  hills,  around  which  three  veins  of  coal,  each  from  five  to  six  feet 
thick,  are  exposed  in  scarcely  125  feet  of  measures.  In  the  southeast- 
ern part  of  the  county,  the  waters  of  Clear,  Lamb,  Kichland,  Steward, 
Ganey,  Pond  creeks,  and  their  numerous  tributaries,  seem  to  run  for  no 
other  purpose  than  to  expose  thick  coal  banks  along  their  course,  and 
to  prepare  gentle  and  easy  slopes  for  the  mining  and  transportation  of 
the  mineral.  In  the  same  vicinity  there  is  an  agglomeration  of  small 
mountains.  Dozier's  and  BufEUo  mountains,  Wright's  ridge,  Bear  Wallow, 
&c.,  which,  from  the  base  to  the  top,  look  like  a  succession  of  coal,  iron, 
and  limestone  strata,  heaped  there  as  an  inducement  to  labor  and 
industry. 

The  Henderson  and  Nashville  railroad  is  traced  across  the  richest  part 
of  this  coal  region.  And  another  projected  railroad,  to  unite  Greenville 
wMi  OtfeunFttfi^  puM  lintragh  Miti^beA's  old  field|  the  sulpbur  Bprings 
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roy,  in  immense  blocks,  strewn,  like  picturesque  towers,  along  the  base  of 
the  hills.  The  coal,  of  which  the  upper  part  (18  inches  thick)  only  was 
exposed,  has  a  roof  of  4  to  5  feet  of  gray,  micaceous,  hard  shales,  bear- 
ing the  prints  of  AsterophyUiles^  Pecopieris  arborescenSy  Neuropteris 
flexuosa^  and  other  species  characteristic  of  No.  4th. 

The  examination  of  the  Curlew  coal  has  proved  that  the  Geiger's  vein, 
described  vol.  3,  p.  535,  is  its  geological  equivalent^  and  was  rightly 
referred  to  it 

The  Curlew  limestone^  about  20  feet  below  the  coal  at  Curlew,  is  two 
to  three  feet  thick,  full  of  fossil  shells,  especially  Encriniles  and  Tere-- 
hraiidce. 

Coals  5thj  6thj  lih.  Nothing  more  has  been  observed  in  regard  to 
these  coals  than  what  has  been  aheady  reported. 

Coal  Sth.  Is  not  formed  in  Union  county. 

Coal  9lh.  Nothing  new  was  elicited  by  re-examination  of  the  openings 
of  this  vein. 

Coal  lOih.  Has  been  recently  opened  near  Mulford  three  feet  thick, 
rusted  by  oxide  of  iron.  It  has  a  large  proportion  of  sulphuret  of  iron, 
which  causes  it  to  decompose  under  atmospheric  influences.  Its  local 
charatters  are  exactly  the  same  as  described  in  the  former  Report. 

Coal  lltk.  This  vein  has  been  again  examined. 

1st.  On  the  land  of  the  Curlew  company,  where  it  is  finely  opened,  it 
is  separated  from  the  Anvil  Rock  Sandstone  only  by  six  feet  of  black 
slates,  abundantly  filled  with  the  shells  of  this  coal,  and  a  black  band  six 
inches  thick,  which  indicates  the  place  of  No.  12  th.  The  coal  is  two  feet 
and  a  half  thick,  of  fine,  bird-eye  cannel,  and  at  the  bottom  six  inches 
of  bituminous  coal,  separated  by  a  clay  parting. 

2d.  At  Union  town,  in  the  Highland  mines,  where  the  coal  is  worked 
by  a  shafl  150  feet  deep,  the  black  roof  slates  are  like  those  of  the 
former  coal,  covered  with  a  great  number  of  the  charactei  istic  shells^ 
The  coal  is  five  to  five  and  a  half  feet  thick,  with  a  parting  of  a  few 
inches.  In  some  part  of  the  mines  it  is  covered  by  six  inches  to  one 
foot  of  cannel. 

3d.  One  mile  and  a  half  northwest  of  Morgansfield,  on  Mr.  Thier's 
property,  there  are  two  unopened  out<3rops  of  the  s<ime  coal,  covered  at 
both  places  with  flinty  limestone. 

Though  Union  county  is  rich  in  coal,  it  dexives  the  greatest  advan- 
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not  reported.     It  was  covered  when  I  visited  the  place.     This  is  proba- 
bly the  equivalent  of  the  former. 

At  'Squire  Waughani's,  in  a  well  15  feet  below  the  surface,  and  75 
feet  from  No.  9ch,  opened  in  the  hills,  there  is  a  cod  said  to  be  three 
feet  thick. 

Coal  Wu  The  Cilse  black  band,  of  Hopkins  county,  has  already  been 
mentioned  many  times  in  the  Reports,  (vol.  1,  p.  125,  vol.  2,  pp.  339 
and  344,  &c.)  It  is  omitted  in  the  connected  section  of  vol.  3,  p.  20 ; 
it  has  been  examined : 

In  three  openings  on  Mitchel's  heirs  property,  on  Flat  creek,  where  it 
has  only  black  bituminous  slates  and  thin  limestone. 

At  Mrs.  Bradley's,  on  the  same  creek,  where  it  is  exposed  at  three 
places.     It  has  here  the  black  slates  only ;  no  black  limestone. 

On  a  branch  of  Steward's  creek,  on  the  land  of  the  Hopkins  and 
Mastodon  company,  it  is  also  opened  in  three  different  places,  associated 
with  limestone,  and  very  black  and  very  bituminous  slates. 

About  700  yards  from  Mr.  Town's  black  band,  on  Pleasant  run,  and 
at  Town  and  Kirkwood,  on  Sugar  creek,  it  is  finely  developed  with  a 
thin  coal. 

On  the  head  waters  of  Richland  creek,  same  property,  it  has  four  feet 
of  black  limestone,  separated  by  two  feet  of  bituminous  slate  from 
another  bank  of  limestone  two  feet  thick. 

On  Steward  creek,  same  property,  three  fourths  of  a  mile  northwest 
of  Mr.  A.  Town's  house,  at  two  openings  of  it,  limestone  and  black  slates 
are  exposed. 

On  Cane  run,  on  the  land  of  Mr.  John  Davis,  very  bituminous  shales, 
approaching  cannel  coal,  are  seen,  with  thin  layei-s  of  pyritiferous  shales, 
alternating  with  bituminous  coal.  These  beds  have  the  general  appear- 
ance of  No.  11th. 

On  the  head  waters  of  Richland  creek,  a  fine  bed,  apparently  cannel, 
is  seen  in  the  creek,  on  the  land  of  Mr.  John  Davis.  By  its  palaK)ntol- 
ogy,  it  is  referable  to  this  vein ;  but  the  top  shales  only  are  visible,  and 
I  am  not  certain  of  its  place. 

Cod  ^th.  It  is  in  Hopkins  county,  as  in  Union  county,  the  best  and 
the  thickest  coal,  and  the  one  having  the  greatest  area  in  this  couatry. 
Some  of  its  outcrops,  or  openings,  are  already  reported,  vol.  3.  Its 
short  distance  from  the  suiiace  (70  to  75  feet  in  Hopkins)  renders  it 
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accessible  by  shafts  at  a  number  ol'  localities  where  No.  1  Uh  is  placeil 
at  the  midtlle.  or  the  hise  of  the  hills.     It  hi^s  been  exaoiincd ; 

In  a  wdl  fit  yiw  Juhn  Wilson^  two  and  u  half  miles  Jruni  ProvideDCei, 
three  feet  thick.  This?  m  probably  the  coal  marked,  on  the  map  of  Hop- 
kinSj  as  'Squire  Little's  coal 

At  Mr.  Jixs.  Skinner's  it  k  well  exposed;  coal  five  feet  thick,  very  fine, 
without  parting,  but  wiOi  a  roof  of  dx  feet  of  black  shales. 

At  'Scpiire  Waugbam  a  it  k  lour  leet  thick,  without  any  parting,  oov* 
ered  by  three  feet  of  black  shales.  Both  this  and  the  former  have  the 
characteiistic  Ibssils  in  abundance.  Mr.  Waugham  has  many  openiogs 
of  this  coal,  of  the  same  thickness,  in  the  hills  around. 

At  Wynn's  eutry,  southwe^^t  of  Providence,  near  Montezuma,  thbi 
coal  is  four  fe^t  thick,  with  10  to  12  feet  of  black  shales  above  it^  and 
exhibits  the  same  characters  as  the  former.  This  coal  bis  been  referred 
to  a  low  coal ;  but  the  presence  of  remains  of  fishes,  and  of  shells  of 
identical  species  with  those  of  Xo.  9th,  is  at  variance  with  this  conclu- 
sion. The  sandstone  capping  the  iiiUs  near  Montezuma  is  the  Anvil 
Rock  Sandstone, 

At  IlLmter's  bank,  one  mile  south  of  Providence,  on  Owen*s  creek, 
coal  is  reported  in  the  section  given  vol.  3,  p.  120. 

Montgomery's  coal  bank,  one  mile  sou t bluest  of  Providence,  is 
reported  with  the  former.  Both  are  well  characterized  by  their  shale^i 
and  fossils. 

South  of  Providence,  coal  9th  is  opened  at  Mr.  John  Dajris',  near  his 
residencej  five  feet  thick,  without  any  clay  parting.  It  also  crops  oat 
half  a  mile  farther,  near  the  base  of  the  hills,  in  a  position  somewhat 
lower  than  the  former.  The  bank  appeara  to  have  been  displaced  by  a 
slide  of  the  underlaying  fii^e  clay,  softened  by  a  running  spring.  The 
coal  is  covered. 

At  Mr.  Jas.  Kirk  wood's,  one  mile  from  tlie  former,  it  is  four  feet 
thick. 

At  Mr.  Henson's,  one  fourth  of  a  mile  from  Lamb  creek,  there  are 
two  outcrops  of  coal,  said  to  be  six  feet  thick,  i^lthout  a  parting.  They 
are  referred,  with  doubt.,  to  No,  9th.  I  could  see  only  a  few  piec^  of 
shales,  the  coal  being  covered  up  from  view, 

Mr,  Wm.  Davis'  coal,  in  a  well  on  Lamb  croek,  judging  from  the  shales 
found  around  the  well,  is  evidently  coal  No.  9  th, 
50 
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At  Woodson  and  Godwin's  coal  bank,  bead  waters  of  Ricbland  creek, 
it  is  beaatifally  exposed,  five  and  a  balf  feet  tbick,  witbout  clay  partmg, 
and  is  covered  by  a  tbick  stratum  of  black  sbales. 

At  Butt's  gap,  tbis  coal  is  five  feet  eigbt  incbes  tbick,  on  tbe  property 
of  Mr.  A.  Town.  It  bas  some  pyritiferous  limestone  in  tbe  fire  clay  at 
its  bottom. 

On  tbe  land  of  the  Hopkins  Mastodon  company,  south  of  tbe  rail- 
road tunnel,  near  tbe  base  of  tbe  hills,  tbe  same  coal  is  five  feet  tbick 
witbout  any  parting. 

Tbe  coal  in  a  well  at  Mr.  John  A.  Exell's^  17  feet  firom  the  sur&ce, 
between  Pleasant  run  and  Crab  Orchard,  head  waters  of  Ganey,  belongs 
probably  to  No.  9tb;  but  I  could  not  see  the  sbales. 

On  the  property  of  Mr.  A.  Town,  peak  of  Otter,  tbis  coal  is  five  feet 
four  inches,  witbout  a  parting. 

On  the  same  property.  Box  mountain,  it  is  six  feet  thick,  without  a 
parting. 

At  tbe  foot  of  Dozier's  mountain,  near  Fox  run,  Mrs.  Nancy  Mor- 
gan's coal  bank  is  four  feet  tbick,  witbout  a  parting. 

On  tbe  waters  of  the  Caney,  at  Mr.  R.  Woodrufi  "s,  this  coal  is  now  cov- 
ered ;  it  has  been  previously  worked,  and  is  reported  four  feet  thick.  I 
have  only  seen  tbe  sbales. 

On  the  same  creek,  at  Mr.  HarreU's,  it  is  beautifully  exposed,  (8  feet 
tbick.)  It  has  here,  as  at  both  tbe  above  mentioned  places,  a  fine  bed  of 
carbonate  of  iron,  in  blue  shales,  overlaying  its  roof  slates,  and  a  fine 
mineral  spring  issues  from  the  bottom  of  tbe  coal.  This  carbonate  of 
iron  is  generally  found  at  tbe  same  horizon  in  Hopkins  county.  It  is 
especially  rich  and  abundant  at  Wright's  ridge  and  Buffalo  Mount,  on 
tbe  land  of  Messrs.  Town  and  Kirkwood. 

On  Steward's  creek,  near  tbe  natural  bridge  of  Mr.  A.  Town,  coal  9th 
is  seen  at  two  openings,  and  is  6i  feet  tbick.  Altbougb  these  banks  are 
nearer  to  the  base  of  tbe  Anvil  Rock  Sandstone  than  usual,  viz :  dis- 
tant only  firom  40  to  50  feet,  they  are  referable  to  No.  9th  by  their 
shales.    Tbe  coal  has  no  clay  parting. 

It  is  hardly  necessary  to  mention  other  obscure  outcrops  of  this  vein, 
which  could  not  be  satisfactorily  examined. 

Coal  10^.  On  tbe  Hopkins  and  Mastodon  company's  land,  south 
of  the  tunnd,  this  coal  is  said  to  be  4  feet  thick.    I  could  not  see  it 
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Neither  could  I  find  a  single  well  ascertained  outcrop  of  it  in  the  numer- 
ous localities  where  Nos.  9  th  and  11th  were  exposed  on  the  same  hills. 
If  it  exists  in  Hopkins  county,  it  is  probably  a  thin  coal,  hardly  recog* 
nized  in  a  country  where  such  extensive  veins  as  No.  9  th  and  No.  11th 
are  everywhere  found. 

Cod  WtL  Was  examined  again  at  Watson's  and  Llwellyn's  coal 
banks,  reported,  with  section,  vol.  2,  pp.  316-7,  and  vol.  1,  p.  398. 
From  palaeontologtcal  evidence  both  banks  belong  evidently  to  this  vein. 
In  the  7  feet  8  inches  space  of  the  section,  below  the  limestone,  there 
may  be  a  streak  of  coal  No.  10th;  but  I  could  see  nothing  of  it  In 
the  HoUoway's  boring  such  a  streak,  10  inches  thick,  is  found  at  the 
same  placa  The  limestone  above  No.  1 1th  is,  at  Watson's,  as  generally, 
in  irregular,  loose  pieces;  sometimes  of  a  gretit  size,  or  in  a  continuous 
bank;  sometimes  in  loose  blocks,  no  larger  than  a  man's  head. 

At  and  around  Providence,  coal  11th  was  examined — 

At  Hunter's  bank,  half  a  mile  north  of  Providence.  Here,  however, 
it  is  half  concealed  from  view  by  debris.     It  has  limestone  above  it 

At  E.  Dorris',  three  miles  north  of  the  town,  it  is  5  feet  thick,  with  2 
inches  of  clay  parting,  and  with  limestone  above  it 

At  Mr.  James  Johnson's,  3  miles  northw^t  of  Providence,  this  coal 
is  also  5  feet  thick,  with  3  to  5  inches  of  clay  parting,  and  with  lime- 
stone above  it  The  fii*e  clay  of  the  bottom  is  here  full  of  crystals  of 
gypsum.  The  u*on  sandstone,  or  base  of  the  Anvil  Rock,  is  20  feet 
above  the  coaL 

Lofland's  coal  bank,  opened  just  behind  the  hill  of  Providence,  is 
covered  with  a  limestone  only  for  a  short  distance  within  the  entry,  like 
the  Clark's  Mill  coal.    At  the  entry  the  section  is: 


Shaly  sandstone,  (cohered  space) 

Lime-^tone  hi  irre^^ular  banks 

Black  bituminous  shales 

Brashy  bituminous  coal . 

Clay  parting 

Bituminous  coal,  with  3  inches  clay  parting. 
Fire  clay  to  level  of  creek.. 


Feet      Inches. 


10 

1 
2 


3 
3 
9 

I 
8 


Mr.  Lyon's  section  of  this  bank,  (vol.  2,  p.  319,)  was  taken  at  some 


other  point 
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At  Dorris  bank)  coal  11th  has  the  same  irregular  limestone,  and  the 
same  distribution  of  coal  and  shales.  Some  pieces  of  the  limestone  are 
imbedded  in  a  soft^  grayi&h  fire  clay,  and  insensibly  pass  to  a  continuous 
bank.  Where  the  limestone  is  not  present^  there  is  above  the  argillaceous 
clay  a  streak  of  3  inches  of  bhck  shales,  probably  of  No.  12th. 

Close  to  the  Madisonville  road,  at  Providence,  it  is  worked  at  three 
different  openings,  with  this  association : 

CoTored  space,  sb aids  and  sandstone -— . ........  20 

Limestone  in  bank 9 

Coal,  with  3  inches  claj  parting . 6 

Fireclay 3 

Below  this  fire  clay,  which  is  sometimes  4  feet  thick,  theie  is  no  trace 
of  yellow  limestone.  The  limestone  of  the  roof  of  these  banks  can  be 
followed  in  its  irregularities  to  Lofland's  and  Bonis'  banks.  That  those 
coal  banks  at  Providence  are  the  equivalents  of  Llwellyn's  and  Watson's 
banks,  is  put  beyond  question  by  the  remarkable  idenity  of  fossil  remains 
and  the  nature  and  composition  of  the  shales. 

At  Bruce's  Mill,  three  and  a  half  miles  east  of  Providence,  a  coal  is 
worked,  18  to  20  inches  thick,  7  feet  below  the  surface.  Near  by,  it  has 
been  struck  6  feet  thick.  It  is  entirely  covered,  and  therefore  I  refer 
it  with  doubt  to  No.  11th.  - 

At  Mr.  Hiram  Kirkwood's,  one  half  mile  west  of  Mr.  John  Davis', 
are  two  outcrops  of  the  same  No.  11.  The  limestone  above  it  is  6  to 
8  feet  thick.  The  coal  is  not  seen ;  but  near  by,  on  the  level  with  the 
outcrops,  a  bed  of  ochreous  iron  ore  identifies  the  place.  The  top  of  the 
hills,  at  Mr.  John  Davis',  is  formed  by  16  feet  limestone  overlaid  at  a  short 
distance  by  6  to  10  feet  of  shales,  and  then  by  25  to  40  feet  of  the  Anvil 
Rock  Sandstone.  This  sandstone  is  here  hard,  coarse,  weathered  near 
the  base  in  irregular  holes  and  protruding  bands,  hardened  by  oxide 
of  iron,  just  like  the  millstone  grit  at  Casey ville,  and  the  Mahoning 
Sandstone  at  Curlew  and  Pomeroy.  Indeed,  these  three  great  sandstones 
have  generally  the  same  external  appearance,  and  could  scarcely  be  dis- 
tinguished, if  it  was  not  from  the  nature  and  the  place  of  the  coal  banks 
which  they  overlay. 

At  Mr.  Randal  Davis',  about  500  yards  northeast  of  Lamb  creek, 
and  one  half  mile  south  of  Richland  creek,  this  coal  is  5  to  6  feet  thick, 
with  9  inches  clay  parting,  and  no  limestone  above  it  The  base  of  the 
Anvil  Rook  Sandstone  is  50  fttet  abbv^  the  cdal. 
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At  Mr.  John  Davis",  head  waters  of  Lamb  creek,  one  half  mile  soath- 
east  of  the  former,  this  coal  is  reported  covered ;  the  bed  is  now  concealed 
from  view.  The  shales  have  the  fossils  of  this  vein,  and  it  has  above  it, 
also,  the  ochreous  iron  ore  which  generally  overlays  No.  11th  in  this  part 
of  the  county.     No.  12th  is  here  C  feet  higher. 

At  Mr.  B.  Lafoon's,  the  red  ochreous  iron  ore  of  No.  11th  is  2  to  3 
feet  thick,  and  very  rich ;  the  coal  appears  to  be  absent  here. 

At  Butts'  gap,  Davis'  branch,  on  the  land  of  the  Hopkins  and  Mas^ 
todon  company,  this  coal  is  4  feet  thick,  and  only  20  feet  below  the 
base  of  the  Anvil  Rock  Sandstona  It  has  ochreous  iron  ore  above 
it  here  also. 

On  the  property  of  Henderson  Seminary,  at  Barney's  ridge.  No.  11th 
coal  crops  out  in  close  proximity  to  No.  12  th,  25  feet  below  the  base  of 
the  Anvil  Rock  Sandstona  Both  veins  are  separated  by  10  feet  of  the 
black  shales  of  No.  11.  No  limestone  is  present  in  the  hill;  but  the 
ochreous  iron  ore  occupies  its  place. 

On  Price's  and  Johnson's  land,  near  Rocky  gap.  No.  11th  and  12  th 
veins  are  in  connection,  10  to  11  feet  thick,  with  two  clay  partings* 
Behind  the  hill,  the  upper  clay  parting  thickens  to  6  &et,  and  thus  both 
coal  beds  are  distinct. 

At  a  short  distance  from  this  bank,  on  the  same  property,  there  is  a 
bed  of  cannel  coal,  said  to  be  4  feet  thick,  overlaid  by  2  feet  9  inches 
of  bituminous  coal.  It  is  referable  to  No.  11th  by  the  fossil  shells  of 
its  slates.  It  has  above  it  some  black  band  or  ferruginous  limestone. 
The  appearance  o(  this  bank  is  different  from  the  forma*  and  much  like 
the  cannel  coal  No.  11th,  at  Curlew.  The  bituminous  roof  shales  are 
full  of  the  same  shells.  Around  Providence  this  vdn  has  sometimes 
a  few  inches  of  cannd  and  the  same  appearance.  The  identification  of 
ttiis  coal  with  No.  llth  is  from  palseontological  evidence  more  certain 
than  that  of  the  former,  which  has  scarcely  any  fossils,  and  which  might 
belong  to  No.  12th,  in  an  anormal  state  of  development 

Arnold's  bank,  east  fork  of  Steward  creek,  has  been  reported,  and  is 
mentioned  only  because,  in  examining  it  again,  the  limestone  was  found 
above  it  It  has  generally  two  clay  partings,  and  is  now  worked  8  feet 
thick.     It  is  opened  also  at  Mr.  Bart  Sisk's. 

On  Gamblin's  land,  on  branch  of  Steward  creek,  this  coal  is  scarcely 
op&Mdi  60  B8  to  be  Bie^n,  bat  has  tlie  diub-ck^lditdd  Ikue^ne  Veli^r. 
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On  northwest  spur  of  Wright's  ridge  it  shows  itself  and  all  around 
the  same  hill,  as  well  as  on  Buffalo  Mount,  on  the  property  of  Messrs. 
Town  and  Kirkwood,  with  yellow  limestone  below;  but  the  ez^posure  is. 
only  partial. 

On  the  same  land,  at  the  head  waters  of  Richland,  this  coal  is  5  feet 
thick,  with  drab-colored  limestone  ^below  and  ochreous  limestone  above. 
It  lies  here  80  feet  above  the  false  black  band. 

On  Box  Mount,  near  Copperas  Springs,  Town's  and  Kirkwood's 
property,  it  is  6  feet  thick  with  ochreous  iron  ore  above  it 

Other  expositions  of  this  vein,  so  abundantly  distributed  in  Hopkins 
county,  are  reported,  vol.  3,  pp.  546-7.  Many  more  could  have  been 
mentioned,  but  for  the  impossibility  of  examining  the  shales,  and  thus 
identifying  their  palaeontological  characters. 

Coal  \2th.  In  its  separate  state  from  No.  11th,  and  with  its  proper 
characters,  has  been  seen : 

At  Hunter's  so-called  black  band,  one  mile  north  of  Providence,  where 
it  is  separated  from  Dorris'  bank  by  limestone  and  shales ;  the  coal  is  3 
feet  thick,  shaly,  overlaid  by  some  black  band  iron  ore  and  bituminous 
cannel  shales,  full  of  stigmaria. 

At  Herrin's,  half  mile  east  of  Providence,  this  coal  is  said  to  be  6  feet 
thick,  mostly  shales,  with  some  poor  coal,  covered  in  part. 

On  the  head  waters  of  Lamb  creek,  at  Mr.  John  Davis\  it  is  not 
opened.  This  and  the  outcrop  on  Henderson  Seminary  land  are  men- 
tioned with  No.  11th. 

At  Burk  Earl's  bank,  between  Rocky  Gap  and  Caney  creek,  coal 
brashy,  roof  shales  very  bituminous,  full  of  stigmaria  and  stems. 

At  Town's  and  Kirkwood's,  top  of  Buffalo  Mount,  said  to  be  30  feet 
above  No.  11th,  it  is  scarcely  opened. 

The  Box  Mount  upper  coal,  and  the  upper  coal  near  the  Copperas 
Springs,  on  the  property  of  Messrs.  Town  and  Kirkwood,  belong,  from 
their  position  above  No.  11th,  to  this  vein.  But  they  are,  as  yet, 
unopened. 

DAVIESS.  HANCOCK.  OHIO,  AND  BRECKINRIDGE  COUNTIES. 

Except  the  coal  banks  along  Green  river,  which  are  reported  with  the 
Muhlenburg  section,  no  other  coal  banks  have  been  examined  in  these 
counties  but  those  reported  in  the  3d  volume.  A  few  have  been  again 
visitM  ^tfa»tft  eLidtiBg  any  xs^  fctrte  worth  i4i6j!di34.    Kk^  aft  Bon 
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GENERAL  SECTION  OF  MUHLENBURG  CO 


1       1 

AnrilRockS.S. 

1     40f.     I 

1       1 

15  f. 

9  f.  L.  iircgulkr. 

■ 

75  f. 

■ 

■ 

70  f. 

■ 

40  f. 

20  f.  L. 

20  f. 

3f.  L. 


Mahon'iDg  S.  S. 


6  f.  bl.  ba.  k  L. 


35f.  L.in5or6 
strata. 


Grey  metal 
shaleB. 


Millilone  grit. 


70  f. 


lOU  f. 


25  f. 

L. 

10  f. 


30  f. 


L. 

35  f. 


3  feet  C.  12th. 


5>^  feet  C.  nth. 


4>^  feetC.9tb.pl. 
of  C.  Mth. 

13  inches  C.  7th. 

10  inches  C.  6th. 


3  feet  C.  5th. 


4  to  5  feet  C.  4th. 


lto3>{feetC.3d. 
1  inch  C. 


Harbor  the  le^xamination  showed,  above  the  vein  of  coal,  an  irr^ular 
bed  of  limestone,  underlaying  a  streak  of  12th  coal.  The  hills  around 
are  topped  by  the  Mahoning  Sandstone. 

MUHLENBURG,  PART  OF  HO?. 
KINS,  CHRISTIAN,  aSd  BUTLER 
COUNTIES. 

This  section  presents  a  re- 
markable difference  from  the 
former.  The  lowest  coal,  No. 
1,  with  its  divisions,  and  No.  2, 
are  entirely  waiiting.  Coal  3d 
is  formed  under  a  limestone 
sometimes  containing  a  rich 
black  band  iron  ore.  Thirty 
feet  below  it^  there  is  one  inch 
coal,  and  then  6  or  8  feet  of 
strata  of  limestone,  in  layers 
of  from  3  to  4  feet  thick,  un- 
derlaid by  about  200  feet  of 
gray  micaceous  shales  or  gray 
meialj  to  the  top  of  the  con- 
glomerate or  millstone  grit 

Though  our  veins  Nos.  3  and 
4  have  such  a  peculiar  palaeon- 
tology, that  it  was  not  possible 
to  mistake  their  characters,  I 
would  not  admit  as  positive  the 
total  disappeaaance  of  both  the 
lower  coal  beds,  until  I  had 
followed  the  distribution  of  the 
measures  along  their  southern 
edges,  in  Christian  county,  and 
especially  spent  in  careful  ex- 


2U0  f. 


30  f. 


amination  of  south  Hopkins  county  and  Muhlenburg  county,  as  much 
time  as  was  necessary  to  elucidate  the  question  by  stratigraphical  evidence. 
This  evidence  confirmed  the  conclusions  drawn  from  palaeontology,  prov- 
ing :  that  from  the  mouth  of  Caney  creek,  in  the  Tradewater  river,  along 
the  southern  edge  of  the  baun,  across  Christian,  MuUenburg,  and  Butler 
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counties,  as  far  as  Morgantown,  the  only  two  workable  coal  strata  are 
No.  3d  and  No.  4th,  in  close  proximity. 

Both  the  coal  banks  of  Mr.  Drue  Wooldridge  and  of  Mr.  Larkin 
Campbell  ai^  acknovvleclged  to  be,  in  Christian  county,  the  lowest 
beds,  except,  perhaps,  a  streak  of  coal  reported  by  Mr.  Campbell  as 
cropping  out  in  Casselbury  creek,  one  mile  south  of  his  house.  These 
two  beds  of  coal  are  separated  at  both  places  by  about  20  feet  of 
measures,  containing  a  limestone  which  varies  in  thickness  from  a  few 
inches  to  4  feet.  At  Mrs.  E.  Bi^asher's  coal  bank,  on  the  same  horizon 
as  the  lowest  coal  of  Mr.  Campbell,  the  limestone  is  partly  replaced  by 
a  ferruginous  chocolate-colored  black  band  iron  ore,  identical  with  the 
Black-band  of  the  old  Pennsylvania  furnace,  in  Muhlenburg  county. 
The  color,  nature,  composition,  palaeontology  of  that  band  is  so  peculiar, 
that  it  is  not  possible  to  mistake  it  for  any  other  stratum.  Moreover,  it 
can  be  traced  all  along  from  Christian  county  to  Muhlenburg  county, 
where  it  is  now  opened  in  many  places.  At^the  old  Pennsylvania  fur- 
nace the  distribution  of  the  measures  below  the  blact  bancT  can  be  very 
easily  followed  on  the  back  of  an  anticlinal  structure,  which  has  brought 
up  the  sub-carboniferous  members,  and  exposed  the  lower  measures  down  ^ 
from  the  Mahoning  Sandstone.  From  No.  3d,  except  a  streak  of  a  few 
inches,  there  is  no  trace  of  coal  to  the  conglomerate. 

If  more  conclusive  evidence  was  wanted,  numerous  borings  were  made 
in  the  vicinity  by  Mr.  Alex.  Hendrie,  when  the  furnace  was  in  activity, 
and  recently  further  west,  on  the  land  of  Mr.  Alexander.  By  these 
borings  the  nature  of  the  measures  has  been  ascertained  for  more  than 
300  feet  below  the  black  band.  It  is  only  limestone  and  gray  metal  to 
the  millstone  grit;  and  no  trace  of  coal  has  ever  been  found  in  the  space 
but  the  one  inch  vein  already  mentioned.  It  is  probably  the  equivalent 
of  the  thin  vein  of  coal  seen  in  Casselbury  creek  by  Mr.  Campbell. 

The  first  coal  above  the  black  band,  or  the  upper  Wooldridge  coal,  is 
covered  by  a  bank  of  hard,  somewhat  conglomeratic,  coarse  sandstone, 
containing  plants  transformed  into  charcoal,  (the  Mahoning  Sandstone.) 
This  sandstone  is  thin  at  Mr.  Wooldridge's,  but  increases  in  thickness  to 
the  north,  along  the  old  Buttermilk  road.  At  Mr.  6.  TerryX  on  branch 
of  BuQalo  creek,  it  is  already  30  feet.  At  Mr.  Koland  Williams'  it 
forms,  above  the  coal,  a  bluff  of  about  40  feet  It  is  seen,  as  reported 
before^  with  the  same  characterfl^  near  the  loot  of  Wright's  ndgjd,  over- 
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laying  3  feet  of  coal,  and  upon  it  are  pUed  up  the  measures  of  the  ridge, 
which  can  be  followed  to  the  Anvil  Rock  Sandstone,  which  caps  the 
ridge. 

On  Mr.  Alexander's  land,  near  the  old  Pennsylvania  furnace,  borings 
were  made  from  the  top  of  the  Mahoning  Sandstone  to  the  black  band, 
which  was  reached  20  to  25  feet  below  No.  4th  coal,  just  underlaying 
the  Mahoning  Sandstone,  which  is  here  76  feet  thick ;  and  the  measures, 
from  the  boring,  or  even  from  the  base  of  the  sandstone,  can  likewise  be 
followed  in  exposed  stratification,  at  and  around  Greenville,  up  to  the 
Anvil  Rock.  Though  it  is  probable  that  at  Messrs.  Wooldridge  and 
Campbell's,  coals  No.  3d  and  No.  4th  come  nearer  to  the  sub-carbonifer- 
ous measures  than  at  the  old  Pennsylvania  furnace,  yet  these  coals,  even 
if  they  were  not  so  positively  identified  by  palaeontology  and  strati- 
graphy, could  not  be  mistaken  for  any  of  the  lowest  veins,  which  are  never 
accompanied  by  such  strata  as  the  limestone  above  the  3d  vein,  and  the 
hard,  thick,  conglomeratic  sandstone  above  the  4th. 

The  upper  division  of  the  measures,  as  marked  in  the  section,  is,  like 
the  lower,  elicited  by  a  series  of  borings  and  of  stratigmphical  observa- 
tions. It  gives  thus  a  time  representation  of  the  upper  coal  measures  in 
the  southwestern  part  of  the  western  coal  basin.  Except  that  the  strata 
are  somewhat  reduced,  and  that  two  banks  of  shales  and  sandstone  are 
replaced  by  limestone,  the  distribution  is  about  the  same  as  marked  on 
the  section  of  Union  county.  The  two  banks  of  limestone  placed  in 
Muhlenburg  county,  between  5th  and  6th  coals,  are  very  variable  in 
their  distribution.  The  upper  one  attains  its  greatest  development  at 
Greenville,  thina  to  the  northwest,  being  at  Airdrie  4  feet  only.  At 
Vallandingham's  it  is  in  two  parts,  one  and  two  feet  thick,  separated  by 
5  feet  of  fire  clay.  The  lower  limestone,  marked  on  the  section  just 
above  coal  5th,  is  genenJly  replaced  south  of  Greenville  by  a  bed  of  car- 
bonate of  iron.     But  it  is  formed  at  Airdrie  H  foot  thick. 

Muhlenburg  county  shows  in  its  geological  distribution  some  analogy 
to  Greenup  county,  viz :  a  thinning  out  of  the  measures  by  the  appear- 
ance of  limestone  beds  and  iron  ore,  which  take  the  place  of  great  banks 
of  sandstone  developed  elsewhera  As  this  metamorphosis  is  still  more 
marked  and  defined  in  Greenup,  it  will  be  examined  in  discussing  the 
general  section  of  that  county. 

Cbcd  Sd.  Ib  its  last  eicposure  to  the  south,  it  is  so  near  tiie  sar&ce 
61 
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that  it  is  worked  by  stripping.  The  roof  shales,  grayish,  soft,  easBy 
broken,  contain  at  Mr.  Larkin  Campbeirs  and  at  Mr.  Woolridge's  a 
great  quantity  of  the  stems  and  leaves  of  this  vdn.  The  upper  part  of 
the  shales  is  chocolate  colored,  very  hard,  and  shows  the  first  appearance 
of  the  black  band. 

It  was  examined  also:  At  Mra.  Aquila  Brasher's,  where  it  comes  to 
2  feet  from  the  surface,  and  is  2i  feet  thick.  The  gray  shales  are  pul- 
verized by  infiltration  and  atmospheric  infiuenca 

At  Mr.  G.  Terry's,  half  a  mile  southwest  of  Mr.  Waugham's  entry,  on 
BuiTalo  branch,  the  partially  opened  coal  is  2  feet  thick.  It  is  also  in 
the  creek  25  feet  lower  than  Mr.  Waugham's  coal  bank. 

It  is  probable  that  the  coal  bank  of  Mr.  Archibald  Bourland  belongs 
to  this  vein;  but  it  is  covered,  and  could  not  be  examined. 
-  Near  the  old  Pennsylvania  furnace  this  coal  is  only  1  to  2  feet  thick. 
At  one  place  it  ascends  by  a  curve  to  No.  4th,  and  near  the  p(Mnt  of  junc- 
tion both  beds  of  coal  disappear,  and  are  replaced  by  a  bed  of  carbonate 
of  iron. 

Coal  3d  has  been  found  many  times  by  borings  on  the  land  of  Mr. 
Alexander,  always  from  20  to  30  feet  lower  than  No.  4th.  About  one 
mile  southwest  of  the  old  furnace,  it  is  beautifully  exposed  with  the  black 
band,  as  follows : 

Feet       Liches. 


Sandstone  passing  into  gray  metal 

Carbonate  of  iron  and  soft  shales 

Black,  toft,  brittle  shales,  with  Lepidodendron. 

Black  band  iron  ore , « . 

Black,  soft  shales,  with  plants ^ 

Coal,  (bituminous) . , 


6    .. 

31 


8 
10 


At  Williams'  landing,  on  Green  river,  the  black  band,  says  Mr.  A. 
Hendric,  is  below  2  feet  G  inches  of  black  slates,  and  a  bed  of  coal  is 
placed  33  feet  lower.  On  the  Williams  section,  vol  1,  p.  143  of  the 
Reports,  the  coal  brash,  2  feet  G  inches,  is  placed  below  the  black  band, 
and,  following  the  same  authority,  it  ought  to  be  placed  above. 

Coal  ith.     Has  been  examined — 

At  Drue  Wooldridge's  and  Larkin  Campbell's  upper  coal  banks. 
The  excellent  quality  of  this  4th  coal  is  remarked  every  where  it  has 
been  worked.     At  both  the  openings  it  is  three  feet  thick : 
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At  T.  and  T.  W.  Waugham's,  1  mile  west  of  Terry's  entry,  on  Buf&lo 
creek,  where  the  coal  is  4i  feet  thick.  The  shales  above  it  are  covered 
with  the  characteristic  plants  of  this  vein  : 

At  G.  Terry's  coal  bank,  near  the  Buttermilk  road,  1  mile  from  his 
house,  on  BuflSdo  creek,  the  coal  is  ii  feet  thick  at  two  openings,  covered 
with  shales  and  sandstone : 

At  Mr.  Roland  Williams',  half  a  mile  west  of  the  former,  the  same  coal 
is  opened  under  a  high  bank  of  sandstone.  It  is  roofed  by  the  shales 
with  plants: 

At  Widow  Humphrey's,  3  miles  southeast  of  Greenville,  this  coal  is 
not  well  exposed,  and  said  to  be  3^  feet  thick.  It  is  referable  to  this 
vein  from  the  Mahoning  Sandstone  seen  above  it. 

On  Mr.  Alexander's  land,  about  4  miles  southwest  of  Greenville, 
some  four  to  six  openings  of  this  coal,  4  to  5  feet  thick,  mostly  withotrt 
shales^  are  overlaid  by  the  Mahoning  Sandstone.  The  Eade's  coal,  2 
miles  distant,  has  above  it  the  fossiliferoas  shales,  like  Terry's  and  Wil- 
liams' coal  banks.  At  Mr.  W.  Evans',  it  is  4  feet  thick,  just  under 
sandstone.  It  has  been  reported  above  as  the  coal  worked  for  coke' for 
the  old  Pennsylvania  fornace. 

This  vein  is  crossed  in  Williams'  boring,  on  Green  river,  under  36 
feet  of  sandstone.  In  the  Airdrie  shaft,  it  is  probably  only  a  coal  streak 
below  a  sandstone  23  feet  thick,  and  in  this  case  the  black  band  would 
be  marked  by  black  slate  and  iron  stone,  with  two  thin  coals,  at  130i 
feet  of  the  boring.  This  boring  completing  the  section,  vol.  3,  p.  24, 
from  the  base  of  the  shafl,  is  as  follows : 
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Feet. 


Shales,  blaes,*  and  pand  rock - 

Gray  micaceous  shales,  gray  metal,  &c.  .. 

Hani  rock : J 

Soft  sanddtone  rock 

Sandstone 

Gray  micaceous  shales,  (fakey  and  blaes). 

Sandstone 

Cray  shales 

Sand  rock  and  shaly  sandstone 

Hard  rib 


Coal  streak 

Sandstone 

Shales,  gray  metal,  and  blacs 

Black  slate,  black  band? 

Iron  stone,  black  band? 

Coal,  divided  by  a  streak  of  sulphuret  of  iron. 

Sandstone  and  shales 

Balls 


9 

17 

5 

2 

18 

11 

3 

I 

17 


& 

31 
3 


Gray  metal  and  shaly  sand^itone.. 
Alr^rmiting  iron  balls  and  shales  . 

Coal 

Gray  metal  and  shales 

From  base  of  shaft,  216  feet. 


27 
19 


26 


Inches. 


9>^ 

r^ 

5 
9 

D 


9 
10 


*  Term  used  by  the  English  miners.     Like  fakey,  it  indicates  a  schistose  clay,  or  clay  shales. 

Coal  5ih.  Is  placed  at  Greenville,  near  the  top  of  the  Mahoning 
Sandstone,  at  the  base  of  the  great  limestone.  It  is  seen  1  mile  from 
the  town,  on  the  Hopkinsville  road,  where  the  shales  only  are  exposed. 

At  Mr.  Robertson's  coal  bank,  3  miles  south  of  Greenville^  it  is  18 
inches  thick,  with  5  to  6  feet  black  shales  above  it. 

Coal  Qth.  It  crops  out  at  Greenville,  just  at  the  top  of  the  limestone^ 
with  its  peculiar  micaceous  gray  shales,  blackened  with  broken  plants. 
It  was  found  also  in  Mr.  Short's  wdl,  at  45  feet  from  the  sur&ce.  Near 
the  old  Pennsylvania  furnace,  it  b  exposed  6  to  10  inches  thick  in  the 
same  gray  metal. 

From  the  nature  of  the  shales  and  broken  plants,  I  refer  to  this  vein 
Mr.  E.  S.  John's  coal,  near  the  Buttermilk  road,  Hopkins  county.  The 
coal  is  about  4  feet  thick,  very  good  for  blacksmithing,  and  is  opened  at 
two  places  on  the  same  property.  It  is  probably  the  coal  cropping  out 
in  the  bed  of  Caney  creek,  one  mile  northwest  of  Greenville,  where  it  is 
13  inches  thick.  The  bed  of  coal  at  theVallandingham  boring,  3  feet  6 
inches  thick,  below  black  shales,  at  50  feet  from  the  sur&ce,  is  also  refer- 
able to  No.  6th. 

Coal  1th.    Was  passed  at  Greenville,  in  Mr.  Short's  boring,  about 
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25  feet  above  the  former.     It  crops  out  also  near  the  old  Pennsylvania 
furnace,  40  feet  above  the  limestone,  but  is  only  a  few  inches  thick. 

Coai  Slh.  Or  false  black  band,  was  seen  only  in  Muhlenburg  county, 
as  reported  before,  at  Mr.  E.  B.  Veirs',  where  it  has  only  black  shales  and 
a  few  septaria.     There  is  an  abundance  of  shells  and  fish  remains  in  the 


Coal  9th.  About  3  miles  northwest  of  Greenville,  it  is  finely  ex- 
posed on  Messrs.  Veirs  &  Rickett's  land,  60  feet  below  No.  11th  coal, 
4i  to  5  feet  thick,  without  clay  parting.  No  trace  of  No.  10th  was  seen 
above  this  vein,  nor  has  it  been  observed  in  Muhlenburg  county.  This 
9  th  coal  is  also  found  in  the  hills,  20  feet  above  No.  8  th,  at  Mr.  E.  R. 
Veirs'. 

At  Vallandingham's,  on  Green  river,  it  is  only  one  foot  thick,  50  feet 
below  11th. 

At  Lewi^rt  boring,  it  is  found  wl  feet  ten  inches  thick. 

At  and  around  South  Carrollton,  it  is  not  foimed. 

At  Taylor's  mines,  below  Cromwell,  it  is  50  feet  below  the  main  coal 
No.  11,  with  its  chamcteiistic  shales  well  developed.     Goal  3  feet  thick. 

At  Mr.  Cook's  mines,  above  livermore,  Ohio  county,  the  same  No.  9 
is  found  50  feet  below  No.  11,  where  it  has  been  reached  by  a  shaft,  and 
is  5  feet  thick. 

Coals  11th  and  12ih.  Outcrop  on  Veirs  and  Rickett's,  with  15 
feet  of  distance  between  both.  Some  boulders  of  limestone  appear  above 
No.  lltk 

Coal  1 1th  is  worked  near  by  at  Mr.  Hugh  H.  Martin's,  3  miles 
northwest  of  Greenville,  bi  feet  thick,  with  two  clay  partings.  It  is 
roofed  with  a  limestone  2  to  3  feet  thick.  Coal  12th  is  seen  in  the 
bills  above  No.  lltb,  but  thin. 

At  Mr.  Tk  Withers'  outcrops,  and  at  Mr.  Andrew  Glenn's,  on  the 
road  from  Greenville  to  Paradise^  coal  No.  11th  is  4  feet  thick.  At 
Mr.  Glenn's  it  is  opened  and  has  above  it  some  boulders  of  limestone 
with  abundance  of  shells.  Near  by,  the  limestone  is  replaced  by  the 
ochreous  iron  ore  of  Hopkins  county.  In  Mr.  Glenn's  well  coal  No.  9th 
was  reached  50  feet  below  No.  11th. 

Both  11th  and  12th  veins  have  already  been  reported  at  Airdrie^ 
where  the  ochreous  iron  ore  is  also  found,  sometimes  at  the  place  of  the 
limestone  above  No.  11th;  and  also  at  Clark'ii  mill 
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At  Vallandingham's  coal  12th  is  seen  near  the  top  of  the  hills,  with 
its  black  band,  and  No.  11th  is  opened  15  feet  below  it,  and  has  a  roof  of 
limestone. 

At  South  CarroUton,  No.  12th  is  also  formed  2  feet  thick,  with  iron 
stone  above  it,  and  No.  11th  is  30  feet  lower,  apparently  cannel. 

At  Taylor's  mines  No.  11th  is  41  feet  thick,  just  at  the  base  of  the 
Anvil  Rock  Sandstone.  It  is  covered  by  two  feet  of  its  black,  crumb- 
ling shales,  with  abundance  of  shells.  No.  12th  is  marked  in  the  sand- 
stone by  a  streak  of  coal  6  feet  above  No.  11th. 

The  Rough  creek  coal  mines  of  Mr.  Cook,  as  also  the  Eberly  coal 
mines  in  the  ridge  on  the  other  side  of  Green  river,  belong  to  No.  11, 
At  Mr.  Cook's  the  coal  is  about  35  feet  below  the  Anvil  Rock  Sandstone, 
and  at  Eberly's  ridge  this  sandstone  covers  the  shale  of  the  coal  as  at 
Taylor's  mines. 

At  Cook's  mines  the  coal  is  4i  to  5  feet  thick,  overlaid  by  a  roof  of 
cannel  shales,  and  some  small  boulders  of  limestone,  or  rather  of  septaria. 
On  both  sides  of  the  river  the  shales  have  abundance  of  their  character- 
istic fossils,  and  the  coal  has  a  tendency  to  cannel.  Mr.  Cook  has 
opened  his  vein  at  three  different  places,  and  found  it  of  the  same  qual- 
ity and  thickness.  The  top  of  the  Anvil  Rock  Sandstone,  near  one  of 
the  openings,  is  covered  by  a  fossiliferous  gray  limestona 

It  is  not  possible  to  make  a  just  appreciation  of  the  mineral  wealth  of 
Muhlenburg,  Daviess,  and  Ohio  counties.  The  difficulty  of  profitably 
using  or  transporting  the  rough  material  dampens  the  interest  of  the 
proprietors,  and  prevents  careful  researches.  It  is  only  along  Green 
river  that  the  coal  has  been  worked  with  some  activity,  and  the  great 
amount  of  coal  and  iron  ores  recorded  in  the  shaft  and  boring  of  Airdrie 
is  a  fidr  indication  of  what  may  be  found  in  the  interior  of  those  counties, 

GREENUP  AND  CARTER  COUNTIES. 

Greenup  county  deserves  the  first  place  in  the  whole  State  of  Ken- 
tucky for  its  mineral  wealth.  It  has,  in  abundance,  beds  of  iron  ore  of 
excellent  quality,  thick  veins  of  &t  cannel  coal ;  and,  with  this,  a  most 
favorable  position  along  the  Ohio  river,  which  facilitates  the  transporta- 
tion of  the  produces  of  its  mines,  already  transformed  by  its  numerous 
furnaces  and  oil  &ctories.  It  would  be  pleasant  to  dwell  on  the  prospects 
of  future  prosperity  ofiered  to  such  a  county  by  the  increase  of  an  indus- 
trious population.    But  the  task  of  the  Geologist  is  to  find  out,  to 
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examine,  not  to  follow  those 
springs  of  wealth,  which  indus- 
try only  knows  how  to  guide 
and  to  regulate  for  the  best 
advantage  of  a  country. 

The  formation  of  the  numer- 
ous veins  of  iron  ore  which  cover 
the  whole  extent  of  Greenup 
county,  the  noiihern  part  of 
Carter,  in  Kentucky,  with  the 
south  of  Scioto  county,  in  Ohio, 
is  a  geological  problem  of  the 
greatest  interest.  It  has  been 
supposed  that  those  deposits  of 
iron  ore  are  due  to  the  agency 
of  marine  currents,  acting  along 
a  shore,  and  tmnsporting  the 
materials  from  a  distance.  But 
all  the  veins  of  iron  of  Greenup 
county  indicate  a  quiet  deposit^ 
and  do  not  show  any  trace  of 
disturbance.  Numbers  of  these 
veins,  placed  at  different  hoii- 
zons,  are  covered  with  soft  black 
shales  stratified,  and,  conse- 
quently,were  deposited  in  a  quiet 
body  of  water.  Even  some  of 
the  richest  ores  are  locally  inter- 
mixed with  a  quantity  of  roots  of  sUgrnariaj  of  which  the  leaves  are 
extended  in  their  natural  position — a  proof  that  they  have  never  been 
disturbed  by  any  movement  of  the  water.  At  the  epoch  of  the  forma- 
tion of  the  coal,  all  the  country  now  under  examination  must  have  been  a 
lake,  an  inland  lagoon,  full  of  low  Islands,  covered  with  the  vegetation  of 
the  coal  marshes.  As  it  happens  now  in  the  formation  of  the  bog  iron 
ore  around  the  peat  bogs  of  our  formations,  the  iron  was  in  a  process  of 
constant  chemical  foimation  and  agglomeration  around  the  marshes  of  the 
coal  epoch,  in  such  places  whei^  the  water  was  too  det^p  for  the  growth 
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of  the  plants.  In  following  the  distribution  of  some  of  the  coal  beds  of 
Greenup,  they  are  found  to  I'un  into  or  lose  themselves  in  beds  of  iron  ore, 
generally  placed  somewhat  lower  than  the  coal.  It  is  especially  the  case 
with  coal  1  C. 

If  the  peculiar  distribution  of  the  ores  and  coal  strata  of  Greenup 
county  was  general  all  along  the  edges  of  the  eastern  coal  fields  of  Ken- 
tucky and  Ohio,  it  would  be  perhaps  reasonable  to  draw  the  conclusion 
that  these  shallow  marshes  or  low  islands  did  fotm  the  true  limits  of  the 
eastern  coal  basin,  and  consequently  that  the  great  Silurian  ridge,  which 
separates  both  coal  fields  of  Illinois  and  Ohio,  was  already  formed  at  the 
coal  epoch.  But  (hare  is  no  similar  formation  any  where  along  the  edges 
of  the  coal  basins  of  Kentucky,  (except  perhaps  a  small  area  in  Muhlen- 
burg  county,)  neither  to  the  south  in  Morgan,  Breathitt,  Owsley,  nor  in 
Ohio,  except  adjacent  to  the  Ohio  river,  opposite  Greenup  county.  On 
the  contrary,  iron  deposits  of  the  same  nature  are  found  in  abundance  in 
the  centre  of  the  great  Apalachian  coal  basin,  where  the  coal  formations 
are  continuous.  This  is,  therefore,  a  local  formation,  which  has  nothing 
to  do  with  the  laws  of  distribution  which  have  governed  the  whole. 

Contraiy  to  assertions,  I  find  in  Greenup  county  more  evidence  of 
the  upraising  of  the  coal  measures  against  the  Silurian  ridge,  and  conse- 
quently a  proof  of  the  separation  of  the  great  basin  by  an  unh^val  pos- 
terior to  the  formation  of  the  coal.  Six  miles  west  of  Greenupsburg,  the 
sub-carboniferous  limestone  is  exposed  at  the  top  of  a  high  hill,  about  400 
feet  above  the  Ohio  river.  A  strong  dip  to  the  east  soon  brings  it  at 
the  level  of  Tygert's  creek,  where  it  disappears.  At  White  Oak  creek, 
coal  1  A  makes  its  first  appearance  in  the  hills,  and  crops  out  at  Coal 
creek,  nearly  at  the  high  water  level  of  the  Ohio  river,  2  miles  west  of 
Greenupsburg.  Henceforth  the  general  dip  to  the  east  discontinues,  as 
far  at  least  as  the  mouth  of  Big  Sandy,  and  is  replaced  by  gentle  undu- 
lations, of  which  the  highest  point  is  no  more  than  thirty  feet  above  the 
general  water  level  of  the  country. 

Greenup  county  has  been,  till  lately,  considered  as  especially  abound- 
ing in  productive  iron  ores,  but  deprived  of  valuable  deposits  of  coal. 
The  opening  of  the  railroad  tniversing  the  county  from  Ashland  to 
Grayson,  and  the  impetus  given  to  the  search  for  cannef  coal,  by  its  use 
for  the  &brication  of  oil,  have  caused  the  discovery  of  so  many  new  coal 
banks^  tiut  vnm  thk  ooonty  may  be  regarded  not  only  as  posaessing 
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a  number  of  workable  coal  beds,  but  as  having  probably  the  thickest 
strata  of  cannel  coal  in  Kentucky.  It  is,  therefore,  convenient  to  cor- 
rect a  few  of  the  sections  formerly  given  by  the  addition  of  the  new 
opened  caal  banks. 

The  section  at  Amanda  furnace  is  one  of  the  most  interesting  in 
Greenup  county,  from  the  beautiful  display  of  mineral  strata,  veins  of 
coal,  beds  of  u*on  ore,  of  limestone,  and  of  fire  clay,  which  are  exposed 
on  the  same  vertical  plan  on  the  hill  facing  the  river  behind  the  fiirnace. 
The  section  is : 


Top  of  the  bills,  corered  space -- 

Coarse,  soft,  ochreous  iron  ore .. 

Coal  not  opened,  C.3?.— 

Covered  space,  shales  and  sandstone 

Sm-.iU  vein  of  kidney  ore 

Shales  and  sbaly  sandstone..^ 

Yellow  kidney  iron  ore 

Covered  space,  shales  and  sandstone 

Lime,  kidney  iron  ore 

Sandstone  and  yellow  shales 

Main  Amanda  coal  bank,  with  clay  parting,  C  2^ 

Shales  and  shaly  sandstone 

Hard  compact  sandstone ' . .. .. 

Gray  soft  shales 

Black  soft  shales  without  fossils 

Fire  clay - 

Kidney  iron  ore 

Alum  fire  clay.-_ 

Limestone  ore - 

Limestone — .- 

Slates  and  shaleft • ... 

Clay. 


Slate  or  kidney  ore,  with  black  soft  shales 

Cannel  coal,  with  clay  parting,  3  to  4  inches  1  B. 

Covered  space,  shales,  &c. 

Earth,  sandstone,  and  plants 

Black  shales  and  Lepidodendron 

Bituminous  ooal,  1  A . 

Fire  clay • .  — - 

Shales _ 

Black  shales,  with  2  inches  kidney  iron  ^re 

Fire  clay * . 

Block  ore  .— - - •. . 


Feet. 


Inches. 


20 


26 


25 


17 
4 

3U 

IS 
4 
2 
2 


10 


10 


5 
3 
4 

20 
2 


5 

18 
S5 

4 
2 
2 

lb 

18 

2 

1 


6 

10 


Space  covered  to  low  water  of  the  river  about  50  feet 
The  section  at  Chinch  creek,  between  Steam  furnace  and  the  Old 
Fulton  forge,  shows  the  distribution  of  the  coal  strata  in  a  still  more 
fiivorable  light    It  marks  the  place  of  the  more  important  strata  of 
Staam  fiimace,  and  is  as  follows : 
62 


410 


PAUBOMTOLOGICAL  REPORT  OF  OEOLOGICAL  SURYST. 


Top  of  hills,  epace  covered,  sandstone  and  shales 

Sandstone  and  shales 

Coal,  bituminous 

Fire  clay 

Iron  ore 

Limestone,  irregular,  often  absent 

8hales  and  sandstone . 

Kidney  slate  or  top  ore  of  Steam  furnace 

Space  covered 

Coal,  No.  2d 

Shales  and  slates,  No.  2 

Coal,  No.  2d - _. 

Shales  and  sandstone 

Bituminous  slate,  No.  1  C 

Shales  and  sandstone 

Black  slates  with  Flabellaria,  &c..  No.  1  B  Chinch  coal. 

Cannel  coal  in  blocks.  No.  1  B  Chinch  coal 

Black  shales  and  plants.  No.  1  B  Chinch  coal 

Bituminous  coal.  No.  1  B  Chinch  coal 

Blnck  slate  parting.  No.  1  B  Chinch  coal « 

Bituminous  coal.  No.  1  B  Chinch  coal 

Block  ore  at  Steam  furnace,  where  coal  B  is  absent 

Sandstone,  shales,  and  gray  metal 

Coal  No.  1  A,  3  feet  coal,  I  foot  shales  above 

Covered  space,  shales,  sandstone,  and  gray  metal 

Coal  or  cannel  shales 


Feet.      Inches. 


50  to  75 
8 
1 
2 
1 
] 

40 
1 

10 

2 

4 

2  to  3 

75 
1 

15 


1 
38 

4 
6U 


10 

4 
8 
3 
4 
10 


At  Steam  furnace^  this  last  streak  of  coal  is  20  feet  below  the  sur&ce 
in  a  well.  At  Chinch  creek,  it  is  just  at  the  level  of  the  creek.  Here 
the  distance  to  the  base  of  No.  1  B  is  just  100  feet.  At  Steam  furnace, 
where  the  coal  1  B  is  not  fonned,  the  distance  from  this  streak  of  coal 
to  the  block  ore,  or  place  of  No.  1  B,  is  also  100  feet.  Where  this  block 
ore  is  found,  the  coaJ  is  generally  absent. 

No  trace  of  coal  has  been  seen  in  Greenup  county  below  the  millstone 
grit  or  conglomerate.  The  examination  of'  the  coal  banks  of  the  county 
begins,  therefore,  with  No.  1  A. 

Goal  1  A  seen  opened  at — 

Mr.  S.  Bradshaw's,  near  the  bed  of  Indian  creek,  3  feet  thick,  with 
6  inches  clay  parting,  and  a  roof  of  shales. 

At  Chinch  branch,  on  the  land  of  the  Maysville  Coal  and  Oil  Com- 
pany, where  it  is  3  feet  thick  and  bituminous,  overlaid  with  sandstone. 

Near  Steam  ftirnace,  at  Mr.  G.  Davidson's,  coal  4  feet  thick,  with  one 
foot  clay  parting,  and  a  roof  of  black  shales  above  it. 

At  Ulin's  branch,  one  and  a  half  miles  below  Steam  furnace,  and  near, 
by  at  the  head  waters  of  Ramsey  hollow.  Here  the  coal,  under  black 
shales  2  to  3  feet  thick,  is  now  hid  by  a  slide  of  the  bank. 
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Dr.  Spalding's  coal,  8  inches  thick,  covered  with  the  black  shales,  has 
the  characteristic  Lirtgula  and  LepidophiUa.  It  is  exposed  on  the  road 
from  Grtenupsburg  to  Raccoon  fumaca 

At  BACCOon  furnace^  in  the  bed  of  the  creek,  coal  8  inches  thick. 

At  Coal  creek,  one  mile  above  its  mouth,  at  Mr.  Richards',  coal  18 
inches  thick.  The  roof  is  a  thick  stratum  of  black  shales  overlaid 
by  a  sandstone,  full  of  plants. 

At  Mr.  W.  England's  coal  bank,  on  Slash  branch,  same  thickness 
and  characters  as  the  former. 

At  Caroline  furnace,  coal  15  feet  above  the  creek,  mostly  roofed  by 
sandstone,  sometimes  with  one  foot  of  shales.  It  varies  in  thickness 
from  1  foot  to  18  inches. 

On  branch  of  Oak  creek,  on  the  road  to  Amanda  furnace,  Hammer's 
coal,  18  to  24  inches  thick,  under  its  sandstone.  At  this  place  the  coal 
looks  better  than  at  Caroline  furnace. 

At  Amanda  furnace,  coal  10  to  18  inches,  under  black  shales.  It 
has  some  coal  brash  at  its  bottom. 

Around  Buena  Vista  and  Greenup  furnaces  this  coal,  8  to  14  inches 
thick,  is  seen  at  some  of  its  outcrops,  near  the  branch  of  the  creek, 
mostly  overlaid  by  sandstone.     At  Bush  creek  it  is  2  feet  thick. 

At  Gatlettsburg,  25  feet  below  I  B,  a  coal  is  exposed  in  a  deep  ravine, 
about  half  a  mile  east  of  the  town,  and,  from  its  position,  is  referable  to 
this  1st  A  vein.  It  appears  roofed  by  fire  clay  and  iron  ore,  and  6  to 
8  inches  thick. 

From  Catlettsburg  to  Grayson,  along  the  railroad,  this  coal  is  not 
seen;  but  at  Grayson  it  is  exposed  on  Dr.  Lansdown's  property,  near 
his  house,  coal  1  foot  thick,  50  feet  above  low  water  of  Lit;;le  Sandy, 
where  the  top  of  the  millstone  grit  is  exposed.  This  is  the  only  place 
where  this  coal  was  examined  in  Carter  county. 

Coai  1  B.    In  Greenup  and  Carter  counties  it  was  examined : 

At  Chinch  creek,  Mays\ille  Coal  Oil  Company,  where  four  openings 
have  been  made  into  the  cannel  coal,  which  is  4  to  4i  feet  thick,  as 
reported  on  the  section. 

At  Indian  creek,  where  the  bank  is  now  concealed  by  debris,  but 
seems  to  have  the  same  characters  as  the  former.  The  section  is  given 
by  Mr.  Lyon,  vol.  3,  p.  456. 

Oa  Odl  Bnydfiird's  aad  Gtaa  Wartz's  had^  twti  miles  rtofutb  of  Fulton 
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fiimace,  where  two  entries  have  been  made  into  the  same  cannel  coal  as 
the  former.    The  coal  is  there  Si  feet  thick.^ 

In  the  bed  of  Whetstone  creek,  near  Mr.  John  Steward's  house,  where 
it  is  6  to  10  inches  thick,  half  cannel,  half  bituminous,  with  abundance 
of  fossil  plants  in  the  shales. 

One  and  a  half  miles  south  of  Raccoon  furnace,  where  the  cannel  coal 
is  18  to  20  inches  thick,  and  its  shales  are  full  of  Flabdlaria  and  lAnr 
gula-  Here  are  two  openings  in  the  bank.  On  the  land  of  Raccoon 
furnace  the  section  is : 


Hard  sandstone . - 

Bitaminons  coal - 

Black,  bitaminous,  and  micaceous  shales,  with  plants  and  Lin^fula. 
Cannel  coal 


Feet. 


I 


Inches. 


Half  a  mile  from  this  place,  on  the  land  of  Buflfalo  furnace,  it 

is: 

Feet. 

Inches. 

Omv  micaceous  shales ....... .          _- .-  .. 

I 

Bituminous  coal. . -.- . . 

3 

Gray  shales,  with  plants . . . 

2 

1 



Cannel  coal .. . . —  «-« 

Bituminous  coal......... -•. _          . 

3 

Near  Raccoon  furnace,  40  feet  above  No.  1  A,  it  has  the  same  char- 
acters, and  is  8  inches  thick. 

At  Amanda  furnace,  on  the  hills  facing  the  river,  coal  1  B  is  repre- 
sented only  by  the  black  bituminous  shales  bearing  plants,  especially 
Flabdlaria.  But  back  in  the  hills  it  is  finely  developed.  1st  At 
White  Oak  branch,  3  feet  thick.  It  is  here  cannel  coal,  with  a  roof  of 
soft  shales,  entirely  covered  with  Flabellaria.  2d.  At  head  waters  of 
Pond  run  and  Indian  run,  with  the  same  characters.  3d.  At  David- 
son's hollow,  4  miles  west  of  the  furnace,  coal  4  feet  thick,  hard  cannel, 
appearing  entirely  formed  of  Flaldlaria  and  Stigmaria^  visible  in  the 
coal;  roofed  with  coarse  micaceous  gray  shales.  4th.  At  Salisbury's 
hollow,  0  .miles  from  Ashland,  2i  miles  firom  railroad,  coal  4^  feet  thick. 
One  foot  of  it  is  bituminous,  separated  by  four  inches  clay  parting  from 
3i  feet  fine  compact  cannoL  5th.  Below  Mr.  Wm.  Morrow's  house,  on 
east  fork  of  Little  Bandy,  where  it  is  half  bitumfnous,  very  shaly,  about 
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5  feet  thick,  covered  by  black  slates  and  overlaid  by  12  feet  of  gray 
micaceous  shales.  The  same  vein  crops  oat  in  the  hills  around  in  van* 
ous  stages  of  development 

Along  the  railroad  from  Ashland  to  Grayson,  it  is  seen  in  near  prox- 
imity with  C.  1  C,  (sections,  p.  43,  and  Rep.  2,  p.  355.)  At  Star  fur- 
nace and  Kilgore's,  it  is  near  the  base  of  the  hills  connected  with  1  C. 

Around  Buena  Vista,  on  the  land  of  Mr.  Means,  it  is  under  gray 
micaceous  shales,  mostly  in  two  members.  The  upper  part^  8  to  14 
inches,  is  coarse  cannel  coal  or  cannel  shales ;  the  lower  part  is  bitumin- 
ous coal,  1  foot  thick.     On  Bush  creek  the  cannel  coal  is  fine,  but  only 

6  inches  thick.  On  Williams*  creek,  near  Mr.  Green's  house,  it  has  also 
fine  cannel  coal,  ten  inches  thick. 

At  and  around  Greenup  furnace,  this  coal  takes  a  great  development. 
It  is  opened  at  many  places,  and  now  worked  for  its  cannel,  rich  in  oil, 
and  of  excellent  quality,  (sect  p.  42.) 

Near  Hood's  creek,  on  the  land  of  the  Bellfonte  furnace,  coal  1  B  is 
worked  2i  feet  thick,  bituminous.  It  is  roofed  by  brashy  coal  and  gray 
shales,  and  placed  20  feet  above  earthy  sandstone.  It  has  above  it  three 
different  coal  stains,  separated  by  fire  clay  and  iron  ore  in  a  space  of  21 
feet. 

On  the  land  of  the  Pennsylvania  furnace,  this  coal  is  apparently  con- 
nected with  No.  1  C.  Its  palsBontologj^  is  obscure.  At  least,  I  did  not 
find  characters  evident  enough  to  place  its  diflerent  members  with  cer- 
tainty.    The  section  is : 


Yellow  shales  and  sandstone,  corered  space. 

Blick  bitumioous  soft  shales .. 

Bituminous  coal -- 

Slate  parting  with  few  plants..  - - 

Bimmiuous  coal 

Fire  clay  parting *- 

Bituroiaouj  coal . 

Cannel  coal 

Fire  clay . 

Black  8nales 

Bitaminoua  coal  in  bed  of  creek.... 


Feet.      Inches. 


10 


2 
15 

1 


Near  CaUettsburg,  coal  1  B  is  opened  on  Horse  branch,  near  the  Ohio 
river,  where  its  roof  of  gray  shales  is  covered  with  beautiful  specimens 
of  its  plants.     Along  Gatlett's  creek  there  are  two  other  openings  into 
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this  vein.  At  the  three  openiogs  the  coal  is  bituminous.  (Vide  sec- 
tions in  Mr.  Lyon's  report,  vol.  2,  pp.  357-8.) 

At  Clinton  fumaoe  it  is  only  a  thin  coal,  half  cannel. 

At  Gh^yson,  Carter  county,  it  has  been  worked  in  the  hills  for  the  salt 
works  of  Dr.  Lansdown.  It  is  there  3  feet  9  inches  thick,  with  3  to  4 
inches  clay  parting.  It  appears  to  be  covered  with  black  bituminous 
cannel  shales.  The  bank  is  now  covered  by  a  slide,  and  could  not  be 
fully  examined.  Along  Little  Sandy,  above  Grayson,  this  coal  crops 
out  at  many  places,  and  is  said  to  be  always  cannel. 

At  Mt.  Savage  furnace  coal  1  B  is  seen  covered  with  gray  shales,  full 
of  plants,  near  the  bed  of  Pritchard's  creek,  half  mile  from  the  furnace. 
On  the  same  hill,  above  this  bank,  the  main  coal  is  not  formed.  Behind 
the  furnace,  coal  1  B  keeps  its  place  by  its  shales  and  plants  only,  but 
it  has  no  trace  of  coal ;  and  the  main  coal  makes  its  appearance  20  feet 
higher,  separated  from  the  shales  of  No.  1  B  by  a  bank  of  sandstone. 
Both  Ptitchard's  coal  in  creek  and  main  coal  must  be  referred  to  two 
divisions  of  No.  1  B.  The  main  coal  has  at  its  bottom  a  brash  coal, 
with  abundance  of  plants.  This  is  exactly,  though  in  a  larger  scale,  the 
same  position  as  that  of  the  veins  of  Stillwater,  mentioned  above,  (page 
40.) 

Co(d  1  C.  As  a  separate  vein,  it  has  already  been  reported  around 
Buena  Vista  and  Greenup  furnaces,  generally  20  feet  above  I  B.  It  is 
seen  also,  but  unopened,  on  the  land  of  Belltbnte  furnace,  and  especially 
along  the  railroad  from  Ashland,  at  a  variable  distance  from  1  B.  It  is 
worked  3  feet  thick,  just  above  the  railroad,  at  Mr.  Rouse's. 

All  along  the  Ohio  river  its  place  is  occupied  by  a  limestone,  and  the 
coal  is  not  formed,  or  is  thin.  In  the  hills  behind  Ironton,  in  Ohio,  it 
has  black  cannel  shales  and  10  inches  coal. 

I  refer  also  to  this  vein  a  thin  coal  at  Catlettsburg,  45  feet  above  1  B, 
and  the  main  coal  of  Clinton  fiirnace,  30  Jeet  above  the  cannel  coal  1  B 
exposed  in  the  creek.  The  black  bituminous  shales  of  ML  Savage  fur- 
nace, evidently  belonging  to  C.  1  C,  have  already  been  mentioned. 

Coal  2d.  Is  probably  the  vein  badly  opened  at  the  head  waters  of 
Chinch  creek,  separated  in  two  parts  by  4  feet  of  shales,  with  plants. 
Each  part  of  the  coal  is  15  inches  to  2  feet 

On  Whetstone  creek,  at  Mr.  John  Steward's,  it  is  opened  1  to  3  feet 
thiok|  at  flix  dififeronb  plaOBSi  sometiiaeB  half  oanoaL 
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At  Raccoon  fornace  its  place  is  marked  100  feet  above  the  creek  by 
a  streak  of  coal  and  a  bank  of  shales. 

This  vein  is  worked  as  the  main  Amanda,  the  main  Ironton,  and  the 
main  Ashland  coal,  up  in  the  hills,  generally  4  ieet  thick,  including  a 
clay  parting. 

At  Boena  Vista  furnace,  it  is  opened  above  the  church,  3  feet  8  inches 
thick,  with  a  3  inch  hard  shale  parting. 

At  Gatlettsburg  its  place  is  not  marked,  unless  it  be  by  a  replacing 
limestona 

At  Star  furnace  and  Eilgore's,  it  varies  in  thickness  from  Si  to  5 
feet^  including  clay  parting,  and  is  90  &et  above  coal  1  C. 

At  Stinson*s  hills,  and  at  Mt  Savage  furnace,  it  is  marked  by  a  stain 
of  coal  or  a  bed  of  shales,  about  75  feet  above  coal  1  C. 

Cod  3d.  Except  at  Stinson's  hills  and  above  Grayson,  both  places 
already  reported,  this  vein  is  not  worked  any  where  in  Greenup  and  Car- 
ter counties.  The  general  remarks  contain  all  that  can  be  said  about 
these  banks.  The  beds  of  coal  marked  three  feet  and  unopened,  both  at 
the  top  of  the  Amanda  and  Buena  Vista  sections,  are  referred  to  it^  as 
well  as  the  top  coal  banks  of  Raccoon  furmice,  and  of  Mr.  J.  Steward^ 
at  Whetstone  creek. 

Coal  Hh.  It  has  not  been  identified  in  Greenup  and  Carter  counties, 
where  the  hills  are  generally  too  low  to  contain  it  It  may  be  also  that 
it  has  not  been  formed  in  that  part  of  the  country,  In  Ohio,  opposite 
Ashland,  the  Mahoning  Sandstone  tops  the  hills  without  any  coal  at  its 
base. 
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GENERAL  SECTIONS  OF  MORGAN  AND  BREATHITT 
COUNTIES.— 1  INCH  POR200  fklt. 


25  f. 


I      80  f.     I 


I  r 

I    lUOf.    I 


I L 


15  f. 


20  f. 


MORGAN,  BREATHITT,  AND  PART  OF  OWSLEY. 

The  disposition  of  the  coal  strata  in  these  counties  is  not  materially 
different.     The  section  of  Morgan  county  begins  lower,  and  shows  two 

beds  of  coal  below  the 
conglomerate.  The 
section  of  Breathitt 
begins  above  the  con- 
glomerate, an4  its  up- 
per coal  No,  3  is  at  a 
somewhat  greater  dis- 
tance fi:om  No.  2.  It 
shows  already  the  in- 
creasing development 
of  the  coal  measures 
to  the  southwest 

Morgan  and  Breath- 
itt counties  have  cer- 
tainly a  great  abund- 
ance of  coal.  Most 
of  the  creeks,  in  these 
counties,  are    strewn 


1       1 

3  to  5  ft  C.  3d. 

1     60  f.      1 

3  to  4  ft.  C.  2d. 

150  f. 

4  to  6  ft.  0. 1  B. 

60  f. 

2  to  sac.  1  A. 

20  f. 

s.s. 

25  f. 

Conglom.  8.  S. 

95  f. 

Coal  6  inches. 

Coal  2  ft. 

10  ft.  sQb-car.L. 

s.s. 


4  to  5  ft.  C.  3d. 


1  to  2  ft.  C.  2d. 


6  inches  C. 

4  to  6  ft  C.  1  B. 


2to3ft.  C.l  A. 


with  pieces  of  coal,  detached  from  unopened,  mostly  unknown,  strata 
buried  in  the  hills. 

What  was  said  of  Muhlenburg,  Ohio,  and  Daviess  counties  of  the 
western  basin,  is  also  true  for  this  part  of  the  eastern  coal  fields,  A  few 
mines  are  worked  near  Jackson,  for  the  trade  of  the  Kentucky  river, 
navigable  for  barges  in  the  winter  months ;  a  few  entries  have  been  made 
also  around  West  Liberty  for  an  occasional  transportation  on  the  Licking 
river.  But  except  this,  there  is  at  present  very  little  trade  in  the  coals 
of  these  counties.  Then:  inexhaustible  deposits  of  combustible  mineral 
will,  at  some  future  time,  become  of  great  value,  at  least  for  home  indus- 
try. The  numerous  outcrops  reported  below  are  only  a  specimen  of 
this  mineral  wealth. 

The  coal  strata  below  the  conglomerate  have  already  been  reported. 
Our  examination,  therefore^  begins  with  : 

Cod  1  A.    In  Morgan  county  it  has  been  seen — 

At  Old  Latham  coal  bank^  head  waters  of  Glady  creek« 
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Oq  the  road  from  nazle^^reen  to  West  Lilmrty,  in  the  bed  of  Grassy 
creek,  with  black  shales  above  it,  but  still  uuopeped. 

Oa  Little  Caney^  coal  8  to  12  inches  thick,  overlaid  by  15  feet  of 
black  shales. 

Oa  waters  of  Cauey,  near  Judge  W.  Lykina*  house^  coal  3  feet  2 
inches  under  sandstone* 

On  the  same  creek,  and  two  miles  below  the  fonner,  coal  2  feet  thick 
under  8  feet  of  black  sbsiles, 

One  mile  southeast  of  West  Libert)^,  near  the  guide  post,  on  the  road 
to  Louisa,  coal  18  inches  thick^  with  black  shale-s  above  it 

In  Breathitt  county  coal  I  A  is^  at  Jackson,  18  inches  thick,  or  more. 
The  bank  has  been  workeel,  but  is  now  covered. 

On  Quicksand  rivery  three  outcrops  of  this  vein  have  been  reported 
with  tihe  sections.  Another  outcrop  is  seen  on  South'a  and  Brecks 
claim;  coal  14  inches  thick,  roof  of  black  slatoa. 

On  Troublesome  river,  two  outcrops  of  the  same  coal  have  been  men- 
tioned.  There  is  still  another,  near  the  mouth  of  the  riverj  in  connection 
with  No.  1  B. 

On  Caae  creek,  No*  1  A  is  only  4  to  G  inches  thick. 

On  Puncheon  Camp  forl^  it  is  15  inches,  and  on  Middle  fork  of 
Kentucky  river,  1  foot^  still  covered  with  black  sbdes* 

In  Owsley  countj ,  this  coal  craps  out  at  Jett's  and  Meadow's  creeks, 
as  reported  J  coal  1  foot  tliick, 

I  coald  not  ascertain  if  both  the  coal  bunks,  the  one  at  Booneville  and 
the  other  on  Back  creek,  three  miles  from  the  town,  belong  to  this  vein> 
At  Booneville,  the  coal  is  said  to  be  20  inches,  bituminous.  It  is  covered 
with  3  feet  of  micuceons  shales^  without  plants,  overlaid  by  8  feet  of 
hard  sandstone,  with  plants;  very  probably  the  sandstone  of  No,  1  A. 
Both  coal  banks  were  under  water. 

Coal  1  Bj  and  its  divisions,  was  seen  in  Morgan  county,  two  miles 
south  of  Hazelgi  eeu,  whei"e  the  gray  shales  only,  with  abundance  of  their 
characteiistic  plants  and  fruits,  are  exposed  in  the  betl  of  a  branch  of 
lied  river*  ProbaI>ly  there  is  a  coal  under  the  shales.  Among  the 
plants  examined,  there  Wiis  an  abundance  of  Sphenopleris  arlemmfefoliOf 
Brgt,  very  rane  in  tlie  American  coal  fields,  though  common  in  Europe, 
and  a  new  Odontopterk^  found  algo  in  Illiuo^  near  St  Louis^  on  the 
same  g^logical  hxiraxm. 
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On  a  branch  of  Stillwater,  this  coal  has  been  r^rted  before,  as  well  as 
the  opening  on  Blackwater  creek. 

On  Nicholas'  fork  of  Gi-assy  creek,  coal  6  inches. 

On  Little  Caney  it  is  of  the  same  thickness,  and  separated  &om  coal 
1  C,  S  feet  thick,  by  30  feet  of  shales.  This  last  coal  is  full  of  stems 
and  poor.  Many  other  outcrops  of  coal  1  B  are  seen  along  Little  Caney ; 
but  they  are  generally  thin. 

On  Elk  creek,  half  a  mile  southeast  of  West  Liberty,  coal  1  B  is 
connected  with  coal  1  A,  about  18  inches  thick,  in  two  beds.  On  the 
same  creek,  at  Mr.  Robert  Casca's,  a  vein  of  coal  1  foot  thick,  and 
another  at  Mr.  Harrison  Cole's,  entirely  cannd,  and  said  to  be  4  feet 
8  inches,  were  covered,  and  could  not  be  fully  examined.  They  are 
refen-ed  to  this  vein  with  doubt. 

At  low  water,  of  the  Licking,  near  West  Liberty,  the  upper  part  of 
1  B  is  6  inches  thick.     It  has  altpve  it  the  shales  with  the  plants. 

On  Mordecai  creek,  at  Mr.  S.  Schoolfield's,  No.  1  B  is  finely  developed, 
and  mostly  cannel  coal,  three  to  four  and  a  half  feet  thick,  at  6  diflerent 
openings.  No.  1  A  is  placed  there  20  feet  lower,  as  reported  in  ike 
section  of  that  coal. 

At  Mr.  Wm.  Davis',  3  miles  southeast  of  West  Liberty,  on  the  waters 
of  Caney,  this  vdn  has  2  feet  of  bituminous  coal,  and  fiirther  up,  at  Mr. 
Allen  Cassidy's,  15  inches. 

On  the  land  of  Judge  Lykens,  waters  of  Caney,  it  is  beautifully  exposed 
at  seven  or  eight  different  openings,  mostly  cannel  coal.  The  distribu- 
tion is  generally  thus : 


Feet.    ;  Inches. 


Micaceous  abales  or  shaly  sandstone  of  various  thickness. 


Bltaminons  coal  and  black  shales. 
Gray  shales  with  the  plants . 

Cannel  coal 

Bituminous  coal ........ 


10 
6 


At  one  of  the  openings,  the  coal  is  all  bituminous,  though  in  two  parts, 
and  only  two  feet  thick ;  and  at  a  short  distance  on  the  same  level,  the 
coal  is  cannel  and  4  feet  3  inches  thick.  Down  the  creek  it  is  seen  near 
the  road  much  divided,  as  follows : 
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Gray  metal  and  ahales,  with  some  plants 

Hard  mieaceotis  sbaly  sandstone,  without  fossils  . 

Bituminous  coal 

Clay  parting 

Bituminous  coal — 

Black  soft  shales,  with  plants 

Bituminoua  coal 

Soft  fire  clay,  with  stigmaria 

Bituminous  coal t 


Feet. 


30 


Inchea. 


Divisions  like  this  are  interesting  for  explaining  the  multiplication  of 
the  beds  of  this  coal;  whereas,  in  the  east  they  become  thicker,  and  form 
peculiar  and  separate  strata. 

On  big  branch  of  Lick  fork,  coal  1  B  is  4  inches  thick. 

In  Breathitt  county,  coal  1  B  is  seen  : 

On  the  waters  of  Frozen  creek,  near  the  road  to  Jackson,  where  (Im 
coal  crops  out  all  along  the  creek,  half  cannel,  half  bituminous.  No.  2 
is  about  75  feet  above  it^  and  No.  S  is,  perhaps,  the  bank  formerly  worked 
at  Saml.  Holmes',  and  said  to  be  3  feet  thick.  I  found  there  some  soft 
ydlow  shales,  with  plants.  But  the  coal  has  been  covered,  and  could  not 
be  seen.  Another  outcrop  of  coal  in  the  same  vicinity,  at  Mr.  Day's,  is 
also  covered. 

At  Jackson,  coal  1  B  is  worked  4  feet  thick,  at  Mr.  T.  W.  Gardwell^s 
mines,  and  at  Messrs.  Jerry  South  &  Sons.  It  is  here  a  good  bituminous 
Qoal,  with  a  tendency  to  canneL 

On  Quicksand  creek,  on  Mr.  Strong's  land,  where  it  is  said  to  be  T 
feet  thick,  and  all  cannel.    The  bank  is  covered. 

At  Meat  Scaffold,  branch  of  Quicksand  creek,  where  it  crops  out 
about  8  feet  above  the  level  of  the  creek.  This  branch  is  full  of  pieces 
of  cannel  coal. 

At  Isaac  Eisner's,  where  it  was  reported  to  be  13  feet  thick,  I  found  it 
as  follows  : 


,     Feet.      Inches. 


Covered  space,  apparently  hlack  shales 

Black  fire  clay  and  stigmaria .- — 

Bituminous  coal 

Black  bituminous  cannel  dates,  with  two  thin  streaks  of  poor  eoaL. 

Gray  fire  clay  and  shales • ... . 

Good  bituminous  coal ...... ........... ..... 

fire  clay  below. 
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At  Mr.  Isaac  Back's,  3  miles  from  Jackson,  6  inches,  bituminous  coal 
and  21  inches  cannel;  and  near  by  at  Mr.  Roark's,  where  it  has  the  same 
thickness. 

The  lower  part  of  this  vein,  covered  with  the  gray  shales  and  plants, 
crops  out  2  feet  thick.  One  hundred  yards  above  the  mill  of  Quick- 
sand, and  just  opposite  the  mill,  its  upper  part,  2  feet  thick,  underlaid 
by  the  same  shales  and  plants,  is  roofed  by  sandstone. 

At  Judge  Alfred  Combs',  on  Barge  fork  of  Troubtesome  creek,  where 
it  is  2i  feet  thick,  half  cannel. 

On  the  Kentucky  river,  at  Thos.  Swells'  bank,  reported  before. 

0^  main  left  fork  of  Cane,  coal  20  inches  thick,  with  shales  and 
plants  at  the  bottom  and  sandstone  above.  Two  of  the  outcrops  on 
the  same  creek  are  reported. 

Co(d  2ef.  Is  not  much  worked  in  the  counties  under  examination. 
On  head  waters  of  Buck  creek  of  Kentucky  river,  Morgan  county,  it  is 
3  feet  4  inches  thick,  with  a  4  inch  clay  parting.  It  is  there  named 
Brown's  coal.    The  coal  is  good,  but  whitish,  with  efflorescence  of  sul- 


On  branch  of  Lacey's,  near  Hazlegreen,  where  it  is  the  Swango's  coal, 
it  has  the  same  thickness,  and  same  quality  of  coal,  as  the  former. 

At  West  Liberty,  it  is  the  Hazlerig's  coal,  3  feet  thick,  separated  into 
three  members  by  two  clay  partings.  It  is  there  75  feet  from  tiie  upper 
member  of  No.  1  B  exposed  at  low  water  of  the  river. 

At  Judge  Lykins'  it  is  not  opened,  but  has  been  found  in  the  hills 
between  his  upper  and  lower  cannel  coal  banks. 

In  Breathitt  county,  its  place  is  marked  on  Bone  creek  by  21  inches 
of  bituminous  coal. 

About  one  hundred  feet  above  the  cannel  coal  of  Mr.  Boark,  it  is  also 
marked  by  a  streak,  as  well  as  below  Haddocks'  mine ;  but  it  is  un- 
opened at  both  places. 

Coal  No.  3d  is  better  developed  than  the  former;  but  its  place  in  the 
hills  is  too  high  for  convenience.  At  Jackson,  250  feet  above  No.  I  B, 
there  is  a  streak  of  cannel  coal  marking  its  place,  and  it  may  be  found  to 
be  a  good  coal  in  the  hills  around.  It  is  extensively  worked  at  Had- 
dock's mines,  and  is  probably  Mr.  Jno.  Wells'  coal  bank,  near  the  top  of  a 
high  hill,  between  the  Kentucky  and  Troublesome  rivers.  The  coal  is 
said  to  be  4  feet  thick,  and  half  cannel.    It  has  been  opeued  before^  but 
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is  now  caved  in.    This  coal  will  be  found  in  thick  strata,  near  the  top  of 
the  highest  hiUs  of  Quicksand  and  Troublesome  river. 

Its  distribution  in  Morgan  county  is  the  same  as  in  Breathitt  It  has 
been  opened  near  West  Liberty,  where  it  is  the  Cox's  coal,  and  tops  the 
highest  hills  of  Caney  creek,  on  the  land  of  Judge  Lyken. 

LAWRENCE.  JOHNSON.  AND  FLOYD  COUNTIES. 

In  Lawrence,  Johnson,  and  Floyd  counties,  No.  1  B  is,  as  in  Greenup 
county,  generally  at  the  water  level  ;*  but  the  measures  increase  in  thick- 
ness, the  coal  strata  are  placed  at  a  greater 
distance,  separated  by  thick  beds  of  sand- 
stone; the  country  is  deeper  cut  and  the 
hills  higher.  The  coal  strata  appear  to  follow 
the  same  rate  of  progression,  and  are  gen- 
erally more  developed. 

The  observation  formerly  made  for  Breath- 
itt and  Morgan  counties,  about  the  great 
amount  of  coal  still  unknown,  remains  true 
for  these  counties.  The  exportation  is  made 
only  by  the  Louisa  and  Tug  rivers ;  and  as 
long  as  these  rivers  are  not  slacked,  the 
navigation  is  too  precarious  to  admit  of 
active  operations  in  the  exportation  of  the 
coal. 

A  lower  coal,  1  foot  thick,  is  generally 
formed  in  these  counties,  just  at  the  top  of 
the  conglomerate.  It  is  exposed  in  Paints 
creek,  near  Paintsville,  in  Johnson  county, 
and  at  some  places  along  Blane  river.  In 
the  boring  of  Warfield  it  is  recorded  6  feet 
thick ;  but,  like  the  coal  below  the  conglom- 
erate, the  thickness  is  evidentiy  overrated 
by  counting  with  it  the  whole  thickness  of 
the  black  slates  forming  the  roof  of  the  coal. 
Coal  1  A  is  apparentiy  connected  with 
1  B  in  Lawrence  county,  at  Gavit^s  and  Peach  Orchard  mines.  At 
War&eld,  it  is  the  main  (K)al,  worked  5i  feet  thick,  70  feet  below  1  B. 

•  Along  the  railroad  from  Grajson  to  Ashland,  the  geological  horiaon  does  not  rary  more  than 
SO  to  aO  feet  m  the  whole  length  of  the  track. 
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Top  of  hille. 

5  feet  G.  3d. 

9>^  to  4  feet  C.  2d. 

8  inchea  coal. 

6  inchea  coal. 

4  to  6  feet  C.  1  B. 

2  to  3  feet  C.  1  A. 

13  inchei  coaL 
Creek. 

50  f. 
150  f. 

140  f. 

20  f. 

10  f. 
55  f. 

100  f. 

25  f. 
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In  Johnson  county,  at  and  around  Paintsville,  it  is  generally  3  feet 
thick,  covered  with  sandstone  and  overlaying  a  brash  coal  with  plants. 
It  is  opened  near  Paintsville,  at  Messrs.  Stallbrd  &  Hammond's.  Its 
place  is  generally  40  to  50  feet  below  1  B.  In  Floyd  county  it  is  of 
the  same  thickness  and  in  the  same  position.  Opposite  Prestonburg  it 
is  3^  feet  thick  and  lies  35  feet  below  1  B. 

Coal  1  B  was  seen  in  Lawrence  county,  at  Mr.  Robert  Eastham's, 
where  it  is  3  feet  thick,  bituminous  coal  and  the  top  oannel.  Near  by,  on 
Blane  river,  it  is  two  feet  thick,  and  is  all  cannel. 

On  Louisa  river,  at  Calhoun  mines,  and  at  Peach  Orchard,  it  is  much 
divided,  and  thus  its  working  is  rendered  troublesome  and  expensiva 

On  Tug  river,  opposite  Louisa,  it  crops  out  under  sandstone,  and  is 
there  a  thin  coal,  roofed  by  cannel  shales,  and  is  seen  also  two  miles 
above,  where  it  is  in  three  members,  with  only  8  inches  of  good  coal. 

At  Warfield  it  is  apparently  only  6  inches  thick.  But  it  is  not  certain 
that  this  streak  is  the  only  representative  of  the  vein  in  the  vicinity. 
A  few  miles  down  the  river,  the  dig  of  No.  1  A  being  somewhat  stronger 
than  the  slope  of  the  river,  it  disappears,  and  No.  1  B  makes  its  appear- 
ance near  high  water  level,  and  is  seen  in  a  great  bank  of  black  shales, 
25  to  30  feet  thick,  where  it  is  divided  into  three  veins  of  6  inches  to 
1  foot  each.  Though  coal  1  B  is  not  opened  at  Warfield,  its  place  is 
evidently  marked  by  its  position  above  1  A,  and  by  the  presence  of  I 
C,  100  feet  above  it,  and  perfectly  well  characterized  by  its  shales  full  of 
stems  and  the  brashy  nature  of  its  coal. 

This  coal  1  B  is  exposed  along  the  road  from  Warfield  to  Peach 
Orchard,  especially  on  Rockcastle  creek,  always  thin. 

Near  the  road,  about  half  way  up  the  river  from  Peach  Orchard  to 
Paintsville,  in  Johnson  county,  it  is  opened  under  a  bank  of  gray 
micaceous  shales,  with  prints  of  Lepidodmdrorij  Flabdlarioj  &c.  The 
coal  is  half  bituminous,  and  is  two  feet  thick  to  the  level  of  the  creek ; 
but  its  lower  part  is  uncovered. 

Seven  miles  below  Paintsville,  on  Louisa  river,  it  is  4  to  5  feet  thick, 
mostly  coarse  cannel  coal. 

At  and  around  Prestonburg  it  is  the  main  coal,  averaging  4  feet. 
Some  of  its  outcrops  are  exposed  along  the  river  for  15  miles  abov« 
Prestonburg. 

At  Paintsville,  it  is  worked  at  Mr.  Moses  Preston^s,  on  Muddy 
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branchy  where  it  is  of  a  bituminous  character,  with  some  cannel  coal 
at  the  bottom,  in  all  4  feet  2  inches  thick.  Its  roof  is  a  gray  shale, 
marked  with  numerous  impressions  of  plants.  It  has  been  opened  also 
at  a  short  distance  just  above  Louisa  river,  li  mile  below  Paintsville, 
160  feet  above  low  water,  where  it  is  bituminous  coal,  thirty  inches 
thick. 

On  the  land  of  Dr.  H.  F.  Strong,  1  mile  west  of  Paintsville,  No.  1  A 
and  1  B  are  seen  at  their  respective  places,  but  not  opened. 

As  reported  before,  Mr.  Jesse  Wheeler  works  this  coal  4  feet  thick  in 
the  same  vicinity. 

Coal  No,  1  C,  The  coal  banks  referable  to  this  v^n  have  been  all 
mentioned. 

Cod  No,  2.  Reported  at  Gavit's  and  Calhoun's  mines,  on  Louisa 
river,  3  to  4  feet  thick,  mixed  with  clay  partings.  At  Peach  Orchard, 
where  it  is  the  main  and  only  workable  bed.  At  Paintsville  it  has  been 
opened,  but  never  worked,  and  at  Prestonburg  it  is  perhaps  a  coal  said 
to  be  2  to  3  feet  thick,  130  feet  above  mam.  I  could  not  see  it  At 
Warfidd  it  is  4  feet  thick,  and  is  sometimes  half  cannel. 

Coal  M.  On  account  of  its  high  position  in  these  counties  it  has  not 
been  examined  to  any  extent  It  is  opened  near  the  top  of  the  hills, 
above  the  falls  of  Blane  river,  Lawrence  county,  whei-e  it  is  all  cannel. 
At  Warfield  it  is  said  to  be  7  feet,  and  at  Paintsville  5  feet,  where  it  is 
also  cannel.  The  openings  in  these  three  last  coal  banks  are  very  par- 
tial, and  so  that  I  could  see  only  the  top  shales.  At  Calhoun  mines,  on 
Louisa  river,  it  is  100  feet  above  No.  2,  and  said  to  be  6  feet  thick. 
The  top  layers  exposed  are  a  true  cannel  coal. 

COMPARATIVE    SECTIONS. 

This  report  is  concluded  by  a  sectional  table,  showing  the  comparative 
position  of  the  most  important  coal  strata  in  diQerent  parte  of  the  Amer- 
ican coal  fields.  The  number  of  the  sections  could  have  been  much 
increased ;  but  I  have  deemed  it  best  to  record  only  in  this  table  those 
which  I  consider  as  perfectly  rdiable,  and  of  which  I  have  been  able  to 
compare  the  palseontological  characters,  at  least  at  some  of  their  princi- 
pal horizons.* 

The  remarkable  analogy  of  distribution  of  the  coal  strata,  as  indicated 

•  All  th«  ooal  bed^i  the  pfesitton  at  whidb  haB  boT^  a8(cnR>tuiied  \ty  imsh  {Ailtfontologieid  eri* 
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by  those  sections,  is  thus  put  in  evidence,  and  cannot  be  ascribed  to  any 
ideal  system.  The  order  of  superposition  of  the  different  sections  is 
established  on  lithological  and  palseontological  characters.  But  it  is  only 
by  palaeontology  that  the  equivalency  of  the  coal  strata  has  been,  and 
can  be,  established  in  distant  parts  of  the  same  basin,  and  especially  in 
separate  coal  fields.  Therefore  palaeontology,  as  applied  to  the  identifi- 
cation of  coal  beds,  can  no  longer  be  considered  as  a  chimerical  notion. 
Its  practical  advantage  is  at  once  evident.  And  I  have  no  doubt  that, 
as  soon  as  it  is  generally  received  as  a  guide  in  the  examination  of  our 
coal  fields,  the  harmony  of  distribution  of  the  coal  strata  will  become 
more  and  more  striking. 

The  sections  made  in  Kentucky  indicate  a  remarkable  increase  in  the 
thickness  of  the  measures,  especially  of  the  sandstone  strata  towards  the 
southeast  It  would  have  been  interesting  to  compare  sections  made  in 
the  coal  fields  of  Virginia,  south  of  Charlestown,  and  to  ascertain  how 
far  this  progression  of  thickness  is  continued.  It  was  impossible  to  get 
reliable  data  on  the  distribution  of  the  coal  in  that  country.  From  what 
I  have  seen  myself,  many  years  ago,  and  especially  firom  sections  on 
Coal  river,  kindly  communicated  by  Dr.  I.  H.  Salisbury,  it  appears  that 
coal  No.  1,  with  its  members  B  and  C,  and  perhaps  No.  2,  multiply  and 
form  as  many  as  eight  different  strata.  A  similar  development  is  seen 
in  the  north  anthracite  basin,  of  which  Wilkesbarre  is  the  center.  And 
in  the  same  basin  we  find  another  analogy  in  the  constant  decreasing  of 
the  measures  from  Wilkesbarre  to  the  eastern  edges  of  the  basin  at  Car- 
bondale. 
/  It  was  also  impossible  to  get  any  well  ascertained  data  from  the  other 
/  basins  of  the  Anthracite  coal  fields.  The  disturbances  of  the  strata  are 
/  so  marked  in  innumerable  flexures  that  dynanucal  geology  has  failed, 
;  till  now,  to  ^ve  any  indication  about  the  general  distribution  of  the 
veins.  From  palseontological  evidence  I  am  satisfied  that  the  highest 
coal  of  ibe  Pottsville  and  Tamaqua  basin  is  the  equivalent  of  our  No. 
4th,  and  that  the  measures  do  not  ascend  higher  in  that  part  of  Penn- 
sylvania. It  is  certain  also  that  the  big  or  mammoth  veiUj  so  generally 
worked  in  the  same  basin,  is  the  equivalent  of  No.  1  B. 

The  1st  section  represents  the  distribution  of  the  coal  strata  in  Union 
county,  Kentucky,  and  is  perfectly  correct  It  was  made  by  Dr.  D. 
IMe  Dw^  fitUm  tjbtingb  ancl  ri^tisd  m^dbSurioimMt^. 
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Section  2  is  the  record  of  tiie  Holloway  boring  at  Henderson,  and 
is  also  perfectly  reliable  for  the  place  of  the  coal  strata  in  this  part  of 
Kwtucky. 

SectitfA  3d  belongs  to  Mr.  J.  P.  Lesley^s  Manual  ci  Coal.  It  was 
condensed  from  sach  numerous  and  authentic  records  as  the  best  gedo- 
^t  can  obtain. 

Section  Aik  is  another  general  section  of  Pennsylv^mia  copied  from 
the  State  geological  final  report  of  Pennsylvania.  In  comparing  these 
four  gen^^  sections,  it  becomes  evident  that  the  essential  coal  strata,  viz : 
coal  1  B,  G  4th,  and  G  lltti,  come  just  under  ihe  same  horizon.  The 
diJOTerence  in  the  intermediate  strata  is  not  of  material  importance.  In 
the  section  of  the  Pennsylvania  survey  there  is  a  distance  of  480  feet 
marked  as  barrw  of  coal,  contradictory  to  local  sections  of  the  same 
Keport^  which  diow  generally  one  workable  bed,  the  ElMick  cod^  and 
sometimes  two,  above  tiie  Mahoning  Sandstona  Mr.  Lesley's  section 
has  marked  the  place  of  these  strata.  In  the  same  section  of  the  report^ 
th^e  is  a  group  of  vans,  called  the  Mercer  coal,  whidi  has  no  equivalent 
in  the  other  sections,  or  which  is  represented  only  by  a  thin  coaL 
Palseontology  only  could  decide  if  this  Mercer  coal  is  not  the  equivalent 
of  No.  1  B  and  its  subdiviaons,  as  it  appears  to  ba 

From  all  the  local  sections  of  the  Pennsylvania  Survey,  two  ascer- 
tained data  are  especially  worth  mentioning.  1st  The  rdiability  of  our 
Gurlew  Ihinestone,  which,  in  Pennsylvania,  is  called  Freepoort  limestone, 
and  is  generally  placed  6  to  15  feet  above  our  No.  3d  coaL  2d.  The 
consistency  of  the  ferriferous  limestone  between  No.  1  B  and  No.  2  in 
the  place  occupied  by  our  coal  1  G.  It  lies,  as  in  Kentucky,  10  to  40 
feet  above  No.  1  B,  and  is  generally  accompanied  by  calcareous  kon 
ores. 

Section  5th,  at  Yellow  creek,  is  given  from  measurements  of  Dr* 
Newberry,  in  his  railroad  survey,  and  from  my  own  palsecmtological 
examination.  The  distances  between  the  coal  strata  are  said  to  be  too 
great 

Section  6th  was  made  at  Buena  Vista  and  Greenup  furnaces  from  my 
own  measurements,  compared  with  five  difierent  sections,  kindly  fiir- 
nished  by  Mr.  John  Means. 

Section  7th,  made  at  Mount  Savage,  is  exact,  as  far  as  measurements 
by  pocket  level  can  be  rdied  upon. 
64 
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Section  8th  was  taken  at  West  Liberty,  first  by  Dr.  D.  D.  Owen,  and 
afterwards  by  myself.  The  upper  part  of  No.  1  B  crops  out  in  the  bed 
of  the  river,  and  it  was  impossible  to  ascertain  at  what  distance  this 
member,  one  foot  thick,  is  placed  from  the  main  1  B.  The  distance^  71 
feet,  to  No.  2,  is  too  short  by,  probably,  20  to  30  feet 

Section  9th,  at  Jackson,  only  shows  No.  3d  coal  as  a  streak  of  coal  6 
inches  thick.  The  section  was  followed  along  a  steep  ravine,  firom  the 
bed  of  the  river  to  the  top  of  the  highest  hill.  Though  this  coal  was 
covered,  and  its  palaeontology  was  not  ascertained,  I  have  no  doubt  of 
its  identity  with  the  Haddock's  coal,  our  No.  3d,  which  is  worked  in  the 
vicinity,  275  feet  above  No.  1  A. 

Section  10th,  at  Peach  Orchard,  was  ascertained  firom  measurements 
and  palsBontological  data.  Coal  3d  is  only  marked  by  a  hard  bed  of 
fire  clay,  nearly  limestone,  or  bastard  limestone,  and  a  streak  of  coal, 
and  cosd  4th  is  replaced  by  fire  clay  and  iron  ore,  just  at  tiie  base  of  the 
Mahonmg  Sandstone,  which  tops  the  hills^  520  feet  above  low  water  of 
Louisa  river,  and  is  conglomeratic  at  its  top. 

Section  11th,  at  Warfield,  is  made  fi-om  No.  1  A  coal,  at  the  top  of 
the  boring  to  the  highest  hill,  740  feet,  where  all  the  coal  strata  are 
opened,  nearly  on  the  same  vertical  line.  I  refer  the  cannel  coal  vein, 
said  to  be  8  feet  thick,  to  No.  3,  and  not  to  No.  4,  because  it  is  not  placed 
just  below  the  Mahoning  Sandstone,  but  separated  from  it  by  about  90 
feet  of  measures,  apparentiy  shales  and  iron  stone.  I  could  find  no  trace 
of  coal  4th ;  but  tiie  top  of  the  hill,  except  where  the  Mahoning  Sand- 
stone appears  in  perpendicular  cliffs,  is  covered  with  a  nearly  impenetrable 
thicket  of  brambles,  which  rendered  close  researches  impossible. 

Section  12th  was  taken  at  Wilkesbarre,  in  the  center  of  the  north 
anthracite  basin.  This  and  the  following  sections  were  copied  firom  the 
report  of  the  Pennsylvania  survey,  and  were  especially  compiled  from 
borings  and  observations  made  by  the  directors  of  coal  mines.  They  are 
certainly  reliable.  For  Wilkesbarre^  there  is  an  upper  section  contun^ 
ing  two  beds  of  coal,  which  would  correspond  with  No.  5th  and  6th  coals 
of  Kentucky.  As  this  section  was  not  taken  firom  the  same  place  as 
the  lower  part,  and  as  I  could  not  see  any  of  the  reported  coal  beds  so 
as  to  ascertain  thdbr  palseontology,  it  is  omitted.  Some  coal  beds  of  un« 
workable  thickness  are  marked  in  the  section  of  the  Pennsylvania  report 
But  they  are  not  reported  by  Mr.  Lesley,  nor  were  they  marked  in  a 
fiOotion  wbidb  I  obtaiood  of  the  foreman  of  the  miuBB. 
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Section  13th,  at  Pittston,  is  remarkable  by  the  separation  of  coal  2d 

and  0.  3d,  each  into  two  beds,  separated  by  10  feet  of  shales.    We  have 
seen  the  same  disjunction  of  these  veins  at  Chinch  creek,  and  at  Whotr 

stone  creek,  in  Greenup  county. 

Section  14th,  at  Scranton,  is  also  reported  in  Mr.  Lesley's  Manual, 
with  some  difference. 

Section  15tii,  at  Carbondale^  was  obtained  from  Mr.  Ed.  Johnes, 
director  of  the  mines  of  Archibald.  At  Oarbondale  the  hUls  are  too  low, 
and  contain  only  the  coal  2d.  The  3d  coal  is  added  from  the  Archi- 
bald's section,*  which  is  about  the  sama  In  this  last  place,  the  distance 
between  G.  1  B  and  2d  is  92,  and  at  Garbondale  95  feet 
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EXPLANATION  OF  THE  PLATES 

AND 

DESCRIPTION  OF  THE  SPECIES. 

PLATE  L 

Fig.  1  and  1  a.  Didyoptcris  obliqud,  Bunby.  Bpetles  easily  known 
by  the  peculiar  reticulation  of  its  nen^ules  or  veinlets.  Fig,  1  a  is 
somewhat  enlarged,  and  more  distinctly  elucidates  the  nen^atiou.  This 
species  is  sometime  found  in  coal  No.  1  B^  but  mostly  in  No,  3d. 

Fig<  2  and  2  a,  AMhropterls  Coxiana,  Lsqx.  This  fine  species, 
found  by  Prof.  E,  T.  Cox  and  myself^  at  the  Union  minesj  Livingston 
countj^j  has  the  leaflets  obliquely  decurring  on  the  rachis^  united  ne;ir  the 
bascj  oval-lanceolate  iu  outline,  and  irregularly  sinuate.  The  medial  nerve 
is  thin,  or  scarcely  marked ;  secondary  nerves  thinj  obliquely  arched^ 
genemlly  twice  forked.  Fig,  2  a^  enlarged  size.  This  species  \&  related  to 
Akihopteris  sinmtay  Brgt.,  but  is  evidently  distlact:  by  ita  moreobliqm 
nerv^ules^  sometimes  marly  perpendicular  on  the  medial  nerve ;  by  the 
fonn  of  the  didant  IcafletSj  which  are  more  pointed^  united  above  the  btue^ 
and  by  a  plane  (not  undulate)  surface.  The  figured  specimen  is  the  best 
which  was  found^  though  the  species  is  abundant  on  the  shales  of  Union 
mines. 

Fig,  3  and  3  a,  Alelhopteris  Serlii^  Brgt  Easily  distinguished  from 
its  relative.  Alcthopieris  loneMiica^  Brgt,,  by  its  shorter^  broader  leaflets ; 
by  the  broad,  flattened  medial  nerve  of  the  leaflets;  by  the  more  divided 
and  thinner  veinlets^  and  by  its  narrow  rachis.  It  is  especiiilly  found  in 
the  shales  of  coal  No.  Sd^  while  Alelhopteris  londuUca  is  a  characteristic 
plant  of  coal  No.  1  B, 

PLATE    ri. 

Fig»  1  and  1  a.     Pecopteris  arhorescem,  Brgt.     Rachis  thick^  ofteu 

dotted  with  iiTOgular  points,  which  show  the  base  of  oblitemted  scales. 

Leaflets  half  round,  iiTegular  in  sizCj  united  near  the  base ;  nervules 

simple^  as  marked  iu  fig.  1  a,  which  is  enlargt^d.     This  species  is  very 
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Fig.  2  and  2  a.  Pecopteris  uruta,  Brgt.  It  takes  its  name  from  the 
position  of  the  leaflets,  generally  united  nearly  to  the.  top.  The  distant, 
thin,  and  peculiar  nervation  of  this  species  is  marked  in  fig.  2  a,  en- 
larged.    It  has  been  found  till  now  only  in  connection  with  coal  No.  3d. 

Fig.  3  and  3  a.  Pecopteris  arguta,  Sternb.  Frond  bi  or  perhaps  tri- 
pinnate.  Pinnae  long,  about  half  a  foot,  perpendicular  to  the  rachis ; 
pinnules  alternate,  long,  narrow,  lanceolate  oval,  obtusely  pointed,  united 
nearly  from  the  middle.  Nervules  thick,  flat,  oblique  to  the  thick  medial 
nerve,  straight,  running  to  the  margin.  The  cellular  tissue  of  the  leaf- 
lets of  this  species  being  soft  and  easily  decomposed,  the  natural  outline, 
either  entirely  or  partially  destroyed,  is  sometimes  changed,  and  the  leaf- 
lets appear  thus,  either  sennilate  by  the  protruding  veinlets,  or  as  a 
bundle  of  threadlike  parallel  nervules,  which  have  been  described  as 
a  peculiar  species.     It  is  found  in  the  shales  of  No.  4th  coal. 

Fig.  4.  Rhabdocarpos  arcuatus^  Lsqx.  This  peculiar  finiit  is,  in  its 
outline,  somewhat  like  a  pea-nut.  It  appears  to  have  been  covered  with 
a  woody  envelop  or  shell  about  as  thick  as  a  common  nut^sheli.  Thife 
outer  envelop  is  now  transformed  into  coal,  and  narrowly  striated.  Un- 
der it^  the  fruit  is  parallelly  ribbed,  dotted  on  the  surface  with  small  holes. 
It  is  borne  on  a  pedicel  about  one  half  inch  long.  I  found  three  speci- 
mens of  this  beautiful  species  on  Burnt  branch  of  Ganey,  near  West 
Liberty,  Morgan  county,  in  the  shales  of  coal  No.  1  B. 

Fig.  5  and  5  a.  HymenophyUites  Hildretiy  Lsqx.  The  frond  of  this 
species  appears  much  divided,  alternately  forking.  The  leaflets  are  either 
simple,  linear-oval,  or  enlarged  and  bi  or  tri-lobed.  Each  division  is 
marked  by  a  single  nerve  descending  to  the  branch  of  the  stem,  which  is 
somewhat  inflated  in  the  middle,  or  marked  by  a  strong  nerve.  This 
species  is  commonly  found  in  the  shales  of  coal  No.  1  B  and  No.  3d. 

Fig.  6  and  6  a.  HymenophyUites  artemsicefolia^  Brgt.  The  frond  is 
apparently  bi-pinnately  divided.  The  leaflets  are  wedge-shaped,  roundish, 
or  eroded  at  the  top,  obliquely  decurring  on  the  rachis,  joined  together 
near  the  base,  and  marked  with  thin  parallel  veinlets.  This  species 
appears  to  b«  rare  in  the  Ameria\n  coal  fields,  though  common  in 
Europe.  I  found  it  in  a  bed  of  the  shales  of  coal  No.  1  B  in  a  branch  of 
Red  river,  two  miles  south  of  Hazlegreen,  Morgan  county. 

Fig.  7.  Neuropteris  vermicularisy  Lsqx.  This  species,  by  the  form 
of  its  leaflets,  is  exactly  like  Neuropteris  ftexuosoy  Brgt.,  only  the  base 
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of  the  leaflets  is  round,  and  not  expanded  on  one  side.     The  nervation 
is  very  different     The  veinlets  are  thinner,  more  deeply  or  strongly 
I  markcvl,  and  umvis  tii^Umt     Ihey  me  goiic^nilly  m  bhxi\Ay  expu^vl  iliat 

they  can  be  deta<;hed  from  the  It^ifleti^  lilvo  biU  of  hiiir,  or  Ukc  small 
pieces  of  rain  worms.  This  species  was  lbun<l  at  many  places,  only  in 
the  sbiles  of  coal  No.  1  B.  Geuerally  tho  le^itlets  are  dobiehcd  from  the 
stem. 

J  PLATK  III. 

r  Fig.  L     Conlaiiv^  horamfvUa^  Ung.     By  its   broad,  long   leavt^ 

narrowed  at  the  h^,:^  and  ernbmt  iiig  the  stem^  generally  cut^  soniGtimeg 
rounded  at  the  top,  with  the  stirfiico  narrowly  strinted,  this  species  is 
related  to  the  family  of  the  palm  trees.  It  is  very  common  in  the  shales 
of  most  of  the  coal  strata,  fioni  the  siib^conglomeratie  coal  of  Arkansas 

1  to  No.  1  B,  No,  3d,  No,  4th,  and  even  No.  8th,  of  the  coal  stmta  of 

\  Kentocky, 

Fig.  2  and  2  a*  Leaves  of  Lepidodmdron^  with  an  enlarged  cross 
section  at  fig.  2  a.  These  leaves,  most  common  with  the  shales  of  the 
subHTonglomemtic  coal,  have  been  sonietimcs  described  as  blades  of  grassi 
or  as  loaves  of  Siffillaria^  or  with  some  peculiar  uamea  They  are  vari- 
able in  length,  l>ut  the  form  is  geuorally  the  same.  Wlieu  they  are  found 
entirely  flattened  in  the  shales^  tbej'  appear  as  marked  by  two  paralM 
nerves  in  the  middl*. 

Fig.  3.  A4emphyUUa  itthcrculata^  Brgt.  I  have  figured,  as  well  as 
possible^  this  kind  of  ear,  com  posed  of  paniUel  rows  of  appressed,  apparently 
oval-obtuse  scaliB,  These  et^irs  aie  veiy  abundant  in  the  shales  of  coal 
No,  3d,  but  always  broken,  and  never  attached  to  any  stem.  They  do 
not  appeal  to  contain,  within  or  under  the  scales^  any  seeds  or  granules 
Though  they  ai^  generally  found  mixed  with  stems  and  l6avt3s  of  Asie- 
rophff/lUeSt  they  oannot  belong  to  tHs  genus,  unless  AderophylUtm  are 
considered  a«  bmnches  of  Calamife^^  and  Aaterofih^liiies  luberctihda  aa 
a  kind  of  male  flower  or  cone,  besiring  pollen,  attached  immediately  to 
the  tinink  of  CdamUes^  where  it  leaves,  in  fidling  from  if^  those  lai^e^ 
round  scars,  observed  on  some  species  of  Culfimiie^.  The  true  fruity  or 
cones,  of  ABterophyUite^  are  much  smaller,  or  appear  to  be  tubercles  w 
nutlets  attached  around  the  stem  in  the  axil  of  the  leaves. 

Fig.  4,  Cdamitu  dtcoratus^  Brgt,  This  fine  species  has  been  coir 
ai  dared  by  some  auUiors  as  a  variety  of  Cdamika  €qiprQxiniatm^  Brgt 
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But  it  appears  truly  different— by  its  well  marked,  very  thinly  striated 
ribs;  by  its  double  range  of  tubercles  around  the  transversal  line  of 
separation,  and  by  a  thin,  but  well  marked,  line  at  each  side  of  the  ribs. 
It  is  commonly  found  in  the  shales  of  coal  No.  3d,  and  has  not  been 
seen  elsewhere  till  now,  while  Cdamites  approximaius  abounds  with  coal 
No.  1  B. 

Fig.  5.  Cdamites  gradliSj  Lsqx.  This  species,  without  any  trace  of 
leaves,  has  just  the  appearance  of  a  horse-tail  or  Equisetunty  and  thus 
may  belong  to  the  genus  Equisetites.  But  the  sheaths  are  not  well 
marked  and  replaced  by  a  thin  coat  of  coaly  matter ;  the  true  genus  of 
the  plant  cannot,  therefore,  be  ascertained.  It  appears  to  have  lived 
in  water,  being  found  in  the  coal  shales  of  No.  8th  coal,  in  connection 
with  marine  shells  and  a  black  band  limestona 

PLATE  IV. 

Hg.  1  and  1  a.  AsterophylUtes  egmseiiformis^  Brgi  It  has  tiie 
leaves  in  rows  of  8  to  14  leaflets,  which  are  linear  acute,  from  half  an 
inch  to  one  inch  long,  marked  in  the  middle  by  a  broad  nerva  Hg.  1  a 
is  enlarged.  The  rachis  is  generally  somewhat  and  irregularly  striated. 
Though  this  species  is  considered  by  some  authors  as  belonging  to  a 
CalamiteSy  it  has  never  been  found  attached  to  the  stem  of  a  true  Cola- 
mites.  It  is  common  from  No.  1  B  to  No.  4th  coal  beds,  most  generally 
with  coal  No.  3d. 

Fig.  2  and  2  a.  Sphenopht/Hum  Schlotheimiiy  Brgt  Leaves  in  a 
row  of  six  cuneate,  enlarged  leaflets,  which  are  truncate  and  crenulate 
at  the  top.  Veinlets  forking  twice,  nearly  parallel,  and  running  to  each 
of  the  notches  of  the  crenules.  The  number  of  the  veinlets  is  thus  just 
the  same  as  that  of  the  notches,  viz :  about  ten.  This  species,  like  the 
following,  lived  on  the  sur&ce  of  the  water,  where  its  leaflets  were 
expanded.  It  has  the  same  stratigraphical  distribution  aB  the  former. 
Hg.  2  a  is  a  leaflet  enlarged  to  show  the  nervation. 

Fig.  3.  Anntdaria  fertiUsy  Stemb,  Leaves  in  rows  of  16  to  20, 
oblanceolate,  narrow,  notched  leaflets,  apparentiy  recurved  along  the 
margins,  and  perhaps  fruit-bearing  under  their  sur&ce  like  the  ferns. 
All  the  European  specimens  figured  of  this  species  have  pomted  leaflets. 
But  I  do  not  think  that  this  difference  has  a  specific  value.  Another 
species  of  this  genus,  Anntdaria  sphenophyUoideSy  Ung. ;  very  common 
in  the  shales  of  coal  No.  3d  and  4th;  has  both  pointed  and  notched 
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leafletSj  eometim^  on  the  same  speciraeD.  It  differs  only  from  the  one 
figured  herSf  by  its  much  smaller  size  and  fewer  leaflets.  Same  range 
of  diatribution  as  both  the  fonner  spetiies. 

Fig.  4  and  4  a,  LympodUcs  cavifoUus,  Lsqx.  Stem  apparently 
slender,  forking ;  leaflets  imbricated,  lanceolate-oval,  acute,  half  embrac- 
ing the  stem  at  the  base,  concave^  with  an  obsolete  nerre  in  the  middle. 
The  form  of  the  leaflet  enlarged  and  figured  at  4  a,  is  taken  from  very 
concave  impressions  on  the  stone.  It  cannot  be  compared  with  any  of 
the  Lycopodites  published  till  now.     Found  in  the  shales  of  coal  No.  1  B< 

Fig*  5.  Sigillaria  mrrugala^  Lsqx.  A  species  somewhat  related  to 
Sigillaria  dilatata,  Lsqx.^  (Penn.  Rep.,  p.  871,  pL  13,)  but  separated  fit>m 
it  by  its  tiBHSversalty  wrinkled  surtace  and  its  broader  scars.  Shales  of 
No.  1  6  coal. 
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INTRODUCTORY  LETTER. 


PniLAPELPHiA,  November  1, 1859* 
To  David  Dale  Owen,  Siette  Geoloffist: 

Sot:  In  conipliance  mth  your  instructions,  I  heremth  submit  my 
Report  of  tbe  Geological  and  TopograpWcal  Surv^ey^  for  determining 
the  western  outcrop  of  the  eastern  coal  field  of  Kentucky,  made  during 
portions  of  the  years  1858  and  1859. 

Very  respectfully,  yours, 

JOSEPH  LESLEY,  Jr., 
Asmiomt  in  Geoloffical  Survey  of  Kentucky. 
§6 


I «« 


REPORT. 


lOTRODDCTOEY     REMARKS, 

According  to  instructions  received  at  the  time  of  my  appointment  M 
Assistant  of  the  Geological  Survey  of  Kentucky^  on  the  5th  of  April, 
1858, 1  made  the  neo^sary  preparations  to  **  prosecute  and  extend  ftie 
Geologico-Topographical  Survey  along  the  margin  of  the  eastern  coal 
field*"  and  for  that  purpose  started  for  headquarters^  at  Lexington,  on 
the  25th  of  August  following,  where  1  was  joined  by  my  Assistant,  Mr. 
William  Whitehead,  and  his  rodman,  and  thenco  proceeded  to  Irvine,  in 
Estill  county,  tliat  being  selected  m  the  most  fitting  point  from  which  to 
commence  the  outcrop  bme  line  of  the  eastern  coal  field. 

Work  was  conmienced  upon  the  1st  of  September^  and  was  actively 
prosecuted  until  the  13th  of  December,  when  the  party  returned  to 
Lexington,  and  was  disbanded*  During  the  winter  Mr.  Whitehead  was 
employed  in  working  up  the  field  notes  in  the  office,  and  in  obtaining 
data,  such  as  copies  of  surveys  made  by  the  State  and  by  the  Lexington 
and  Big  Sandy  railroad,  the  latter  to  be  mcorporated  in  our  own  work. 

The  corps  again  met  at  headquarters^  in  Lexington,  on  the  11th  of 
April,  1859,  andj  proceeding  to  Irvine,  as  before,  started  from  a  point 
near  that  town,  and  pushed  the  line  southwestwardly  until  it  reached  the 
southern  border  of  the  State,  when  the  party  returned  to  Lexington,  and 
was  disbanded  on  the  3d  of  September  last,  since  which  time  the  office 
work  has  been  constantly  in  hand* 

In  running  the  outcrop  base  hue,  roads  being  selected,  an  odometer 
was  used  for  the  measurements,  and  a  compass  with  side  telescope  and 
eccentric  target  for  the  courses.  The  compass  was  furnished  with  a 
clinometer  for  taking  the  angle  of  the  slopes,  enabling  the  comimssman  to 
check  the  barometric  observations  which  were  i^ularly  token  at  every 
station  by  the  target-man ;  but  as  one  of  the  objects  of  this  survey  was 
to  "  serine  aa  the  groundwork  for  the  construction  of  a  correct  geograph- 
ical map  of  the  State,"  it  was  deemed  necessary  to  follow  m\h  the  spirit 
level,  in  order  not  only  to  fix  positive  starting  pointa  for  the  barometrio 
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observations,  bat  also  to  establish  the  exact  height  above  tide  of  the 
principal  stations  along  the  line.  These  levels  were  of  additional  value 
for  determining  the  dip  of  the  rocks ;  while  the  bench  marks,  which  may  be 
found  at  nearly  every  fork  of  the  road,  will  renuun  as  sure  starting  points 
for  future  State  or  county  surveys.  As  experience  has  shown  that  the 
original  notes  of  surveyed  lines,  either  for  railways,  turnpikes,  canals, 
rivers,  or  common  roads,  are  rarely  to  be  found  when  wanted,  I  herewith 
add  a  table  showing  the  number,  description,  and  locality  of  each  bench 
markj  with  its  elevation  above  low  water  of  the  Ohio  river,  at  Gatietts- 
burg»  the  datum  level  of  the  Lexington  and  Big  Sandy  railroad,  and 
also  above  tide,  as  obtained  from  the  published  report  of  Mr.  Ellet  on 
the  Mississippi  and  Ohio  rivers  : 

DESCRIPTIVE  TABLE  OF  BENCH  MARKS. 


CARTER  COUNTY. 


10 


11 
12 
13 


On  a  sjcamore,  ^  mile  east  from  Grayaon,  aod  on  the  left 

bank  of  the  Little  Sandy  rirer 

On  the  S.  E.  corner<Btone  (below  string-course)  of  the  court- 
house in  Grayson 

On  a  beech,  >^  mile  east  from  the  Mt.  Savage  furnace,  and  200 

feet  from  the  junction  of  Gum  branch  with  Straight  creek.. 
On  a  beech,  250  feet  above  R.  McGuire's  house,  and  on  the 

north  side  of  the  Grayson  and  Mt.  Savage  furnace  road  ... 
On  a  white  oak,  in  Wolf  creek  valley,  near  crossing  of  Gray 

son  and  W.  Liberty  road_ — 

On  a  white  oak,  on  the  Grayson  and  West  Liberty  road,  near 

the  mouth  of  a  run  above  J   Savage's  house 

On  a  beech,  on  the  right  bank  of  the  Little  Sandy,  opposite 

the  house  of  Greenup  Clay,  and  near  the  Greenbriar  creek 

road 

On  an  ash,  on  the  left  bank  of  Bruin  creek,  and  at  forks  of 

road  to  W.  Liberty 

On  a  cherry,  below  Abijah  Whitt's  house,  and  at  a  fork  of  the 

road  leading  to  Tygert*8  creek - — . 

On  a  beech  sapling,  (against  a  poplar,)  near  H.  M.  Skegg's 

house,  at  a  fork  of  the  road  leading  westwardly  to  Olive 

Hill  P.  O 

On  a  beech,  at  a  fork  of  the  road  leading  to  Tygert*s  creek 

bridge 

On  a  white  oak,  on  the  dividing  ridge  between  Little  and  Big 

Caney  creeks,  and  at  a  fork  of  the  road  leading  to  Triplett's 

oreek - -- 

Bed  of  Little  Sandy  river,  at  the  mouths  of  Laurel  and  Open 

forks  - 

On  a  sugar  tree,  1,380  feet  above  Cook*s  store,  on  the  right 

bank  of  Open  fork — 

On  a  sugar  tree,  at  a  fork  of  the  road  leading  to  West  Liberty 

via  Enoch's  creek 

On  a  mulberry,  630  feet  above  the  last  mentioned  forks  in  road 
Water  shed,  between  Open  fork  of  Little  Sandy  and  the  North 

0Dik  of  Liokfaig  river 


LEVELS. 

Above  Cat- 
lettsburg. 

Above  tide. 

101.079 

597.079 

200.830 

696.830 

127.054 

623.054 

126.071 

622.071 

177.080 

673.080 

170.955 

666.955 

136.275 

632.275 

137.382 

633.382 

201.950 

697.950 

336.516 

832.516 

345.180 

841.180 

448.603 

944.603 

150.926 

646.926 

920.617 

716.617 

243.199 
256.017 

739.199 
752.017 

532.373 


1028.373 
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-1 


H 


MORGAN  COUNTY- 


On  >  blt^k  obkk  near  C^x*s  house  and  on  rood  ttmUing  f^oin 
I     Humpton^A  null  to  West  Ut)«rlj  ._,-.,,-„, , 

15  ,0u  n  Iiirg6  cbeitjiut,  ou  the  wosi  bjtnk  of  the  LScklug  dfcr* 
I     uml  Dear  Hjinipton*is  fnll]^ ****..  —  **..«*...*.>*..*^* 

Foundmtion  Af  liarnptoii*ft  mill  _.-, ,,,,-*,,_-,„ ... 

16  On  0  clii^tTiat  <Mik,  in  the  torks  of  lUe  ru^dti  biiclliig  lo  EUmp- 
I     ton*a  mill  Bful  to  HjiRicj^recn  , .  ^ ,  * .  - . 

IT  |On  a  whit^  oak,  ui  the  FitUeT  of  Bruf^hj?  fork  of  Beaver  cr««k} 
I     and  in  forks  nf  road  to  OwrineJviUe  ^.,-,_^ _,, ! 

18  Oh  a  wliUe  oeik>  itei4r  n-herc  tht*  Bru^b?  ftirk  ro^id  comes  luto 
i     the  Stitie  rond  ^^ -*- _,*-__.- — ---^,. 

19  On  H  small  wbit^  onk^  on  **  Dry  ridge/*  at  tbe  bt^id  of  McGor- 
ndck'a  bmncb  of  Bmver  erc«k -_-„^^,^*, 


BATH  COONTY. 

Stimmltf  on  5tat«  romh  between  Slate  uod  Bcat^  cre^ka  _. 


23 


MONTGOMERY  COUNTY. 
On  «  large  wbite  o»k  m  Slate  t-reek  vntley,  on  tbe  riKbt  of  tbe 

Sute  roadt  ntid  5{>  feet  we^t  of  road  leading  to  Red  nver  __ 
On  «  lurgi;  double  block  ot4k»  in  »  gi^^o  ao«r  the  village  of 

Je0reTS'>nTille ^  _.^,.*^*..,^»*.-^ — ,--  — -  — _* ,«- 

On  a  bbick  oak,  on  ooe  of  the  briUiQheff  ^t  Lulbegrad  cret^k, 

apd  at  fofk  of  mad  to  Statiton  —  -_  —  —  ^.,,-.,--^-^*. 


GO 
53 


LEVELS, 


AhoTC  Cat* 
lett«burg. 


ESTILL  COUNTY. 
how  water  of  Red  river,  nt  moatb  of  Bluck  ci-eekf  nwr  tbe 

Frmell  county  line  crciistng ,,.,.*,. ^^ ^  .... ._ 

Top  of  iho  lowest  c^ourae  of  stones  at  IJhe  N'  £«  comer  of  the 

RhIiU  funiiico  gtack  ^--^ **.*», ^-. —  . -* 

Topuf  lbe"Stiito  lloiwo*'  rocki  near  EMiU  Oiromce..^ 

On  i  bUck  oaki  on  a  dividing  ridge  between  Miller  and  Cow 

eretksi  to  tbo  t^ii^t  of  tbe  Cow  creek  road,  (tbe  tree  u 

mark«tt,  **ni  mil«5rt  +  2JMJ4  re«t"> I 

Top  of  tbv  S.  Vf*  foimduuon  comer  of  celld  lu  the  new  j  All  In 

IrvLno  _.  __  ^  -_  _  *  * —  , ^.  — . . * ^. — — 

OWSLEY  COUNTY. 

Onft  tfldk  oakf  at  a  piint  where  the  rond  f*x)tu  Proctor  inter- 
•Mia ihlt  from  Estill  fiimiice  to  K«ix1ej||rr^n.  _^   , .  —  ^ 

Tcipof  th««SUnding  Roekj"  at  tbe  comers  of  FoweU,  £»till, 
iLnd  Owal^'y  £>tjimtieA  — -.. .-^ —  -_  ,    *-*- 

On  the  S.  Wl  corru^rof  th«  foundntion  of  the^t^nm  niiU  HtAd£,| 
in  Froetor»  iil  *be  inontb  of  Ibe  South  lurk  of  the  Kentucky 
fiver  .,..„.*_.,*»,.._„. ^-.,  .. ,^,,. .-._,  —  -■ 

Lotr  Wdtur  of  Kentocky  tiv^^  nt  the  mouth  of  Sturgeon  creek 

On  i  vrbUeonk^to  the  rigbt  of  rond  in  Duck  creek  rallejj  100 
feet  Ab@ve  Stui<g«on  creek  r^jad  forks,  ^ . .  „ . i 

On  a  eh^stmit  oaki  at  a  ^>mt  where  the  puth  from  Sturgeon 
creek  comcu  Into  tht*  Boon I'Ti lie  and  Irvine  pond,  and  on  the 
dividini;  ridf^e  McfidLrH,Lin^  Stiiti^n  Cjinip  orei^k  waters  from' 
tliOBc  gf  Grawy  and  Umnny-m^^mti  hrancbes — 

JACKSON  COUNTY* 
On  i  fioplar,  in  tbe  irall^T  i^f  Wild  Dog  cr«ek«  50  feet  noftb 
of  tbe  MaQQbonier  »d  ^JcKte  c^ad -..,,* « 


31)0.394 

S€6,&«0 

721*330 

630.639 
771*478 
79e.03$ 

7G&.aOO 

350.964 
Its .300 


AtKire  tid«. 


I62*25:t 


794,193 


507.190 


733.453 
13^,330 

1^^7.478 
l*ie5.033 

g60.&D4 
&&S*66d 

H46.96.t 

ei9.300 


765.904 
96a.250 

1261.904 
Ut>4*25i» 

832.369 

13^8. 369 

303*760 

€99.766 

763.324 

1259.334 

772*7^4 

1268. 7S4 

174.838 
130,353 

670,838 
626,359 

658. 2&3 


1290.192 


1003. m 


i 
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54 

51 

50 
49 

48 

46 

45 

44 
43 

42 
40 

39 

37 
36 


JACKSON   COUNTY— Continued. 


On  a  hickory,  at  the  forks  of  the  Big  Hill  and  Manchester 
road,  on  dividing  ridge  between  War  fork  and  Laurel  fork- 
On  a  white  oak,  in  Indian  creek  valley,  1 ,600  feet  east  of  the 
jail  in  McKee ^_ 


33 


30 


29 


ROCKCASTLE  COUNTY. 

On  a  large  white  oak,  to  the  right  of  the  county  road,  50  feet 
from  the  Madison  turnpike,  and  near  Mr.  Golding's,  on  the 
Big  Hill    

On  a  chestnut  oak,  on  the  left  bank  of  Roundstone  creek, 
near  road  crossing  below  house  of  Pleasant  Fish 

On  the  N.  W.  comer  of  the  foundation  wall  of  the  Mount 
Vernon  court-house 

On  a  black  walnut,  to  the  east  of  the  Crab  Orchard  turnpike, 
and  125  feet  east  of  Wm.  Jones'  house,  and  near  forks  of 
road  to  Skeggs'  creek 

On  a  sugar  tree,  marked  "  6,871,**  standing  on  the  north  side 
of  Skeggs*  creek,  1,100  feet  above  Holbert  McClure's 
house - 


LEVELS. 


Above  Gat- 
lettsburg. 


PULASKI  COUNTY. 
On  a  sycamore,  in  the  bed  of  Line  creek,  at  the  junction  of 

the  London,  Crab  Orchard,  and  Somerset  roads 

On  a  black  walnut,  in  Dobbit's  grave-yard,  near  Dallas  P.  O. 
On  a  post  oak,  on  ridge  at  forks  of  road  to  Buck  creek,  Crab 

Orchard,  and  the  coal  banks - 

Low  water  in  Buck  creek,  at  road  crossing  below  W.  R.  Mize's 

house 

On  a  white  oak,  to  the  west  of  Buck  creek,  southeast  of  the 

Bend  meeting-house 

On  a  black  walnut,  near  the  bouse  of  John  Bratcher  Lee,  on 

the  Pittman's  creek  road,  on  right  bank  of  the  creek,  and 

300  feet  from  road  crossing 

On  a  black  oak,  near  the  mouth  of  Sinking  cree]^,  and  near 

the  house  of  Woods  Leece 

Low  water  of  the  Cumberland  river,  at  Waitsboro* 

On  a  large  elm,  on  the  left  bank  of  the  Cumberland  river, 

near  the  ford  below  Waitsboro' 

On  a  black  oak,  near  Long's  mill,  on  the  South  fork,  and  at 

fork  of  road  leading  to  the  Jacksboro'  road  

WAYNE  COUNTY. 
On  a  sugar  tree,  at  the  cross-roads,  at  the  Three  forks  of  Big! 

Sinking  creek I 

Summit,  (at  road  crossing,)  dividing  Elk  Spring  from  Bigj 

Sinking  creek  waters 1 

On  a  red  oak,  near  the  Widow  Goddard's  house,  in  the  Elk 

Spring  yalley 1 

Top  of  the  N.  E.  comer  of  the  N.  door  sill  of  the  Masonic | 

hall,  in  the  town  of  Monticello ^* | 

On  a  white  oak,  }^  mile  west  of  Newberry  P.  0.,  at  the  forks- 

of  the  Livingston  or  old  Alabama  stock  road | 

CLINTON  COUNTY.  i 

On  a  large  black  oak,  near  the  Widow  Owen's  honsa,  and  at; 

forks  af  roid  leading  to  Rowena... ..| 


867.103 
544.352 


Above  tide. 


340.631 

334.250 

77.700 

107.199 
396.777 


364.179 
802.500 
477.059 
439.019 
474.885 

578.381 


1363.103 
1040.353 


1058.590 

1554.590 

417.556 

913.556 

660.764 

1156,764 

880.640 

1376.640 

366.587 

862.587 

397.612 
473.580 

893.613 
969.580 

718.159 

1314.159 

258.900 

754.900 

554.417 

1050.417 

836.631 

830.250 
573.700 

603.199 

892.777 


860.179 
1298.500 
973.059 
93^.019 
970.885 

1068.381 
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1 

CLINTON  COUNTY-Conttoued. 

LEVELS. 

^1 

Abore  Cat- 

lettsburg. 

Abore  tide. 

Summit  at  Wade's  flniD... -» — -  .-— - 

813.800 
385.653 
523.184 

1309  800 

S8 

On  a  black  oak,  between  Spring  creek  and  I.  Sloan's  house, 
one  mile  north  of  £lliott*8  cross-roads -- -« 

881.653 

97 

On  a  white  oak,  east  of  the  Livingston  or  Alabama  stock 
road,  and  80  feet  north  of  the  Tennessee  State  line 

1019.184 

The  smaller  of  the  two  maps  accompanying  this  Report  is  intended 
to  show  at  a  glance  the  whole  extent  of  the  great  eastern  coal  and  iron 
field  of  Kentucky.  It  was  compiled  from  the  notes  of  the  Survey,  from 
old  maps  in  the  Internal  Improvement  office,  and  fi'om  railroad  surveys, 
upon  the  basis  of  the  large  published  map  of  the  State,  and  correcting 
some  of  its  numerous  errors.  New  counties  have  been  inserted,  the 
boundaries  of  one  proposed  m  the  southern  part  of  the  State  are  indi- 
cated, and  many  of  the  present  incorrectly  marked  lines  have  been 
placed  in  their  proper  positions. 

The  second,  or  large  map,  represents  all  the  ground  covered  by  the 
Survey,  and  is  intended  to  show  the  positions  of  the  coal  openings, 
towns,  county  line  crossings,  and  other  points  of  interest;  as  well  as  a 
portion  of  the  east  and  west  parallel  base  line,  the  materials  of  which 
were  kindly  placed  at  my  disposal  by  Mr.  S.  S.  Lyon. 

The  elevations  upon  this  map  are  shown  by  continuous  horizontal 
contour  lines,  with  intervals,  representing  50  feet  of  vertical  hight  The 
scale  is  three  miles  to  the  inch,  being  a  reduction  from  the  original  plot- 
tings,  upon  a  scale  of  500  feet  to  the  inch. 

During  the  progress  of  the  Survey  specimens  of  coal,  iron  ore^  and 
other  nunerals,  were  collected,  as  also  fiill  suites  of  characteristic  soils 
from  the  different  geolo^cal  horizons  traversed.  Attention  was  paid  to 
the  milling  power,  culture  of  the  soil,  pasture  lands,  and  timber,  a  descrip- 
tion of  which,  in  detail,  will  be  found  under  the  head  of  the  different 
counties. 

DESCRIPTION  OF  THE  COURSE  OF  THE  OUTCROP  BASE  LINE. 

In  order  to  render  intelligible  the  numerous  references  which  it  will 
beneoesflary  to  make  in  the  Report,  I  will  here  describe  the  route  of  the 
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Survey,  from  its  northern  terminus,  at  the  town  of  Grayson,  in  Carter 
county,  to  its  southern  terminus  at  the  Tennessee  State  line.  Leaving 
Grayson  court-house,  the  line  follows  the  Louisa  road  up  the  left  bank  of 
the  Little  Sandy  river  to  the  house  of  John  H.  Vincent;  thence  across 
to  the  Little  fork  of  the  Little  Sandy,  at  the  mouth  of  Straight  creek, 
up  the  latter,  passing  the  Mount  Savage  furnace,  to  the  mouth  of  Gum 
branch,  where  it  joins  the  detailed  surveys  of  Greenup  and  Carter  coun- 
ties, made  in  1856  and  1857,  under  the  superintendence  of  Sidney  S, 
Lyon. 

Returning  to  Mr.  Vincent's,  the  line  continues  up  the  Little  Sandy  to 
the  mouth  of  Wolf  creek,  which  it  follows  to  its  head,  striking  the  river 
again  at  a  school-house,  near  the  forks  of  the  road  to  Elliot's,  and  thence 
keeping  up  to  the  east  of  the  river  to  the  Rock  Spring  meeting-house, 
where  it  crosses;  thence  southwestwardly  across  Gimlet  creek  and  little 
Caney  creek,  at  a  point  near  its  mouth,  to  Elliot's  mill,  on  Big  Caney; 
thence  south  to  mouths  of  Laurel  and  Open  forks,  and  up  the  latter  to 
its  head,  crossing  the  Carter  county  line  on  the  summit ;  thence  down 
the  North  fork  of  the  Licking  river  to  the  mouth  of  Bear  run. 

Returning  to  Grayson,  a  line  was  run  from  the  court-house  westward 
along  the  old  turnpike  to  Olive  Hill  P.  0.,  on  Tygert's  creek;  thence  up 
Tygert  to  its  head,  on  the  ridge  dividing  Carter  from  Rowan  county; 
thence  to  Kirk's  horse  mill,  and  so  up  Christie's  branch  of  Triplett 
creek  to  the  ridge  dividing  the  waters  of  Licking  river  from  those  of  the 
Little  Sandy;  ttience  along  this  ridge,  crossing  into  Morgan  county,  at 
the  head  of  Judd  Day's  branch  of  Mince's  fork,  to  John  Nichols'  house; 
thence  in  a  southeast  direction,  crossing  the  Devil  fork,  to  the  head  of 
Bear  run,  and  so  down  the  latter  to  its  mouth,  to  join  the  main  line. 
From  here  the  line  follows  the  North  fork  for  a  few  miles,  and  then 
taking  up  the  town  branch,  and  down  the  Lick  fork  of  Elk  creek,  strikes 
the  Gill's  mill  and  West  Liberty  road,  at  Cox's;  thence  westward  to 
Hampton's  mill,  on  the  Licking  river;  thence  across,  and  up  Tom's,  and 
down  Barney's  branch  to  Blackwater  creek ;  thence  in  a  due  west  course 
to  the  head  waters  of  Brushy  creek,  in  Bath  county,  where  it  enters  the 
State  road  leading  from  Hazl^reen  to  Mount  Sterling,  and  follows  the 
latter  to  Jeffersonville,  in  Montgomery  county ;  thence  south  across  the 
head  waters  of  Slate  creek  to  Black  creek,  following  the  latter  to  ita 
iDjoutb,  and  enteiing  Estill  county,  at  the  Red  River  L:on  Workfl^  from 
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whence  it  follows  Red  river  to  near  the  mouth  of  Hardwick's  creek,  and 
up  the  latter  to  the  Estill  steam  fiimace;  thence  down  the  Cow  creek 
road  to  Irvine  court-house  and  Estill  Springs.  Returning  to  the  Estill 
furnace,  the  line  takes  along  the  Hazelgreen  road  in  a  southeasterly 
direction  to  the  ^Standing  Rock,"  at  the  comers  of  Powell,  Estill,  and 
Owsley  counties;  thence  along  a  ridge  southwardly  to  the  town  of 
Proctor,  on  the  Kentucky  river ;  thence  down  the  left  bank  of  the  river 
to  the  mouth  of  Sturgeon  creek ;  up  the  latter  to  Samuel  Branden- 
burg's ;  and  thence  along  Brushy  mountain  to  the  Station  Camp  road  at 
Elijah  Hurd's;  thence  along  the  Manchester  road  and  couniy  line  to 
Wild  Dog  creek,  where  it  crosses  into  the  new  couniy  of  Jackson,  and 
keeps  around  the  heads  of  the  War  fork  of  Station  Camp  creek  to  the 
house  of  Thomas  Carson,  on  the  '^  Big  Hill  road,''  and  on  McCammon's 
branch  of  Laurel  fork  of  Rockcastie ;  thence  down  the  waters  of  Indian 
creek  to  McKee  court-house,  and  so  in  a  northeast  direction  to  the  top 
of  the  ^Big  Hill;"  thence  due  south  along  the  Madison  State  road  to 
Wm.  Gelding's,  where  the  line  enters  Rockcastle  county,  and  follows  the 
county  road  along  the  ridge  dividing  Indian  and  Brush  creeks  to 
Pleasant  Fish's,  on  Roundstone  creek;  thence  across  and  up  Renfro's 
creek  and  Langford's  branch  to  Mount  Vernon  court-house. 

From  Mount  Vernon  a  line  follows  the  Crab  Orchard  turnpike  to  the 
point  where  it  crosses  the  Rockcastie  river.  From  this  line  the  main 
line  takes  off  at  a  point  near  L.  Langford's,  and  runs  down  the  East 
fork  of  Skeggs'  creek  to  H.  McClure's,  near  the  mouth  of  the  West 
fork,  whence  another  branch  line  descends  the  creek  southeastward  to  the 
Rockcastie  river.  From  H.  McClure's  house  the  line  follows  a  county 
road,  crossing  the  West  fork  at  Mink's,  and  thence  around  the  heads  of 
Eagle  creek  and  down  Mill  creek  to  line  creek,  at  the  forks  of  the 
Crab  Orchard,  Somerset^  and  London  roads,  in  Pulaski  couniy;  thence 
down  Line  creek  to  its  mouth.  Returning  to  the  forks  of  the  roads,  it 
crosses  in  an  easterly  course  to  Sinking  Valley,  and  thence  to  the  cross 
roads  at  Dallas  P.  0.,  from  which  point  it  runs  southeastwardly  to  a 
deserted  cabin,  at  the  head  of  Whetstone  creek;  thence  southwest  to 
the  Bend  meeting-house,  in  the  valley  of  Buck  creek,  and  so  across  to 
the  Long  Hollow;  up  the  latter  and  down  the  Blazed  Hollow  to  Pit- 
man's creek,  crossing  it  at  G.  Meece's,  and  thence  down  it  to  John  B. 
Lee's,  at  the  crossing  of  the  Somerset  and  Coal  Banks  road;  thenci 
57 
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along  this  road  for  six  miles  to  the  former  place.  Returning  to  Lee's^ 
the  line  follows  the  right  bank  of  the  creek  to  John  Beatty's,  when  it 
strikes  over  to  Waitsboro',  on  the  Cumberland  river.  Crossing  the  river 
at  the  lower  ford,  it  runs  southeast  to  Long's  mill,  on  the  Fig  south  fork; 
thence  southwardly  across  Cedar  and  Mddle  Sinking  creeks,  to  the 
Three  Forks  of  Big  Sinking  creek,  in  Wayne  county  •  thence  up  the  Dry 
fork  to  its  head,  and  down  a  branch  of  Elk  Spring  creek  to  the  Monti- 
cello  and  Rock  creek  road ;  thence  along  said  road,  in  a  northwest  direc- 
tion, to  Monticello  court-house.  From  here  the  line  follows  the  Monti- 
cello  and  Albany  road,  crossing  Beaver  creek  at  Ard's  ford,  and  Otter 
creek  at  Phillips'  Mill,  to  John  Wade's  on  Indian  creek,  in  Clinton 
county ;  thence  south,  by  the  way  of  Wade's  gap,  to  'Squire  Guinn's 
hous6|  on  Smith's  creek,  (Irom  here  a  line  was  run  southwest  to  Albany 
court-house,)  and  so  across  to  James  Givens,  on  the  Livingston  or  Ala- 
bama stock  road,  in  Spring  creek  valley ;  thence  up  the  creek  to  Long's 
gap.  Returning  to  Givens,  the  line  runs  due  south  through  Elliott's 
cross  roads  to  the  Tennessee  State  line,  at  a  point  to  the  south  of  John 
Crouohe's  house^  on  the  waters  of  Wolf  river, 

GENERAL  GEOLOGICAL  DESCRIPTION. 

The  traveler  from  Frankfort,  directing  his  steps  towards  Virginia  or 
North  Carolina,  by  any  of  the  great  routes,  will,  after  passing  over  the 
so  called  "blue-grass  country,"  encounter  a  belt  of  cone-shaped  hills, 
extending  from  the  Ohio  river  southwestwardly  towards  Tennessee.  These 
hills  are  often  found  in  groups,  femiliarly  known  as  the  "  Green  River 
Knobs,"  "Estill  Knobs,"  "Red  River  Knobs,"  &c.,  and  are  composed 
of  the  olive-colored  shales  and  overlying  grit  stones  of  the  Devonian 
system*  known  in  the  reports  of  this  survey  as  the  Knobstone  Forma- 
tion. They  have  for  their  bases  the  Devonian  black  slates,  and  are  fre- 
quently capped  with  limestone — a  fine  instance  being  that  of  the  Sweet 
Lick  Knob,  near  the  Estill  Springs,  rising  to  a  height  of  more  than  five 
hundred  feet  above  the  Kentucky  river,  the  outline  of  which,  with  that  of 
many  other  knobs  in  the  vicinity,  gives  a  peculiar  charm  to  the  scenery 
of  this  portion  of  the  State. 

Having  passed  this  line  of  knobs,  the  traveler  has  feirly  entered  the 
great  Appalachian  coal  field.  He  passes  over  in  succession  the  black 
rfttttoB^  dI)vb<xAbMl  shahB  amd  nadstosei  just  mentimieid,  tfao  ratHOM^ 
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boniferons  limestones,  the  sub-conglomerate  coal  and  iron  ore  series^  and 
capping  all,  the  massive  conglomerate  or  millstone  grit,  iihich,  in  its 
turn,  forms  the  true  base  of  the  coal  measures  which  stretch  on  to  the 
confines  of  Virginia. 

This  series  of  formations  sinks  towards  the  southeast  in  a  great  wave^ 
the  crest  of  which  being  broken  off  towards  the  northwest,  presents  that 
line  of  bluQs  and  hill-slopes  which  forms  the  conmiencement  of  the 
^mountain  district"  of  Eastern  Kentucky.  But  the  crest  line  of  this 
great  wave,  running  northaist  and  southwest^  is,  itself,  undulating,  rising 
and  &lling  in  a  series,  as  it  were,  of  cross-waves  of  no  great  length  and 
depth,  but  quite  sufficient  to  determine  the  principal  lines  of  drainage  out 
from  the  mountain  country  to  the  plain. 

Along  the  eroded  ci-est  of  this  great  wave,  the  outcrop  base  line  was 
run,  not  only  defining  thus  the  irregularly  shaped  margin  of  the  coal 
field,  but  also  supplying  material  for  the  construction  of  the  profile 
which  accompanies  map  No.  2,  and  represents  a  nearly  straight  line, 
extending  from  Grayson,  in  Carter  county,  to  a  point  on  the  Tennessee 
State  line,  one  half  mile  south  of  Elliott's  cross-roads,  in  Clinton  county. 
The  base  of  tliis  profile  is  equivalent  to  a  height  of  four  hundred  feet 
above  tide  in  the  Gulf  of  Mexico.  The  same  base  was  used  in  the  con- 
struction of  all  the  profile  sections  which  appear  in  the  detailed  reports 
upon  the  counties. 

The  lowest  formation  which  appears  upon  the  main  profile  is  that  of 
tiie  knobstohe.  The  thickness  of  this  rock  varies  between  three  hun- 
dred and  fifty  and  five  hundred  and  fifty  feet,  the  measurements  being 
approximate,  as  but  few  opportunities  occurred  for  obtaining  whole  sec- 
tions of  the  formation.  The  lower  and  larger  portion  is  composed  of 
olive-colored  mud  rock,  with  pretty  generally  disseminated  nodular 
masses  of  earthy  iron  ore.  From  this  horizon  flow  the  numerous  chaly- 
beate springs  of  eastern  Kentucky.  The  upper  portion  is  a  thin-bedded 
and  generally  fine-grained  sandstone,  also  olive-tinted,  containing,  as  a 
characteristic  fossil,  a  cock-tail  fucoid,  similar  in  appearance  to  that  of 
the  caudi-galli  grit  formation  of  northern  New  York.  Portions  of  this 
rock  are  valuable  for  building  purposes;  and  firom  certain  strata,  fine- 
grained grindstones  are  obtained. 

The  streams  which  cut  through  this  formation,  flow  in  broad,  flat-bot- 
tomed TBlleys,  with  gently  sloping  sides,  and  produce^  daring  the  first 
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few  years  of  cultivation,  such  as  is  here  in  vogue,  from  seven  to  thirteen 
barrels  of  corn  to  the  acre.  It  must  be  borne  in  mind  that  these  bot- 
toms receive  the  washings  from  the  overlying  limestones,  and,  also,  that 
the  above  average  yield  will  not  hold  good  for  the  longer  settled  districts^ 
as  the  system  of  farming  is  very  imperfect,  and  little  or  no  attention  is 
paid  to  manuring  or  draining.  It  is  upon  these  bottoms  that  the 
greater  number  of  experiments  have  been  made  in  the  culture  of  sor- 
ghum, or  Chinese  sugar  cane.  Here,  also,  grows,  in  its  greatest  perfection, 
the  sugar  tree,  which,  with  the  other  maples,  the  white  oak,  and  the  beech, 
make  up  the  principal  timber.  The  beech  is  found  near  the  top  of  the 
formation,  and  only  there  when  the  neighboring  lulls  are  capped  with 
limestone. 

Next  in  order,  above  the  knobstone  formation,  comes  that  of  the  sub- 
carboniferous  or  mountain  limestone,  extending  along  the  whole  line^  but 
thickening  southwestwardly  from  seventy  feet,  on  Tygert's  creek,  to 
over  four  hundred  feet  at  the  Poplar  Mountain,  in  Clinton  county.  It 
is  composed  of  alternating  white,  grey,  and  buff-colored  layers  of  rock, 
varying  in  quality  from  the  most  argillaceous  claystone  to  the  purest 
plaster  limestone.  Clear  and  copious  springs  constantiy  mark  the  junc- 
tion of  this  limestone  formation  with  the  underlying  knobstone;  and  its 
lowest  strata  contain,  in  many  places,  large,  dark-green  flint  pebbles, 
which,  judging  from  present  appearances,  must  have  been  extensivdy 
quarried  by  the  Indians.  Traces  of  lead  are  found  through  the  center 
of  this  formation,  but  not  in  sufficient  quantities  to  be  of  value. 

The  drainage  through  this  formation  is  peculiar,  and  deserves  more 
than  a  passing  notice.  The  valleys  are  dish  shaped,  broad  and  shallow, 
and  rarely  have  streams  running  through  them;  for  the  water  issuing 
from  the  very  numerous  springs  is  carried  down  through  sink-holes  and 
cracks  in  the  cavernous  strata  below,  and  often  reappears  at  the  sur&ce 
only  to  take  another  plunge  before  it  gushes  out  at  last  in  some  never- 
Ming  spring,  near  the  mouth  of  the  valley.  We  have  thus  valleys  which 
are  technically  dry,  the  bottom  being  a  mere  series  of  dry,  crater-shaped 
holes^  which,  with  proper  treatment,  may  be  made  to  supply  with  neces- 
sary water  the  cattle  of  this  really  adnurable  grazing  portion  of  the 
mountain  district  of  the  Stata  To  the  topographer,  however,  no  coun- 
try could  be  more  difficult  to  work  over;  and  not  unfrequentiy  a  stranger 
would  be  entirely  at  a  loss  to  guess  the  direction  of  up  stream  from 
down. 
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The  soil  of  the  vaUeys  jast  described  is  generally  a  tough  clay  mixed 
with  sand,  where  the  overlying  millstone  grit  series  forms  the  escarp- 
ments on  each  ade;  bat  it  is  not  anusual  to  see  large  portions  of  the 
side  slopes  bare.  As  near  as  I  could  ascertain  it,  seven  barrels  to  the 
acre  is  the  average  crop  of  com  for  this  formation,  although  land  freshly 
broken  up  and  properly  tended  will  yield  from  ten  to  twelve  barrels  to 
the  acra  Clover  and  other  grasses  thrive  well,  and  could  be  made  prof- 
itable, if  taken  in  connection  with  cattle  raising,  upon  the  top  lands 
overlooking  these  limestone  valleys. 

The  timber  is  principally  white  oak  and  beech;  but  black,  red,  and 
post  oak,  together  with  red  cedar,  white  walnut,  poplar,  buckeye,  and 
hickory,  are  common.  Pawpaw  throughout,  and  the  muscadine  grape  in 
the  southern  portion  of  the  district,  mark  this  formation. 

Overlying  the  sub-carboniferous  limestone  comes  the  millstone  grit 
formation,  which  may  be  described  in  two  divisions,  the  lower  of  which 
is  made  up  of  alternating  sandstones  and  shales  inclosing  beds  of  coal 
and  iron  ore,  and  the  upper  a  massive,  coarse-grained,  ferruginous  sand- 
rock,  containing  pebbles.  This  sand  rock  I  shall  hereafter,  in  this  report, 
make  mention  of  as  the  conglomerate^  and  the  underlying  strata  as  the 
9ulh€onglomerate  coals,  iron  ores,  &c.  Though  unexposed  at  the  start- 
ing point  of  the  section,  I  feel  safe  in  saying  that  its  entire  thickness 
under  the  town  of  Grayson  is  not  ovbt  ninety  feet,  a  thickness  which 
increases  in  the  usual  direction  (S.  W.)  until  it  has  become  305  feet  in 
the  Poplar  mountain  before  mentioned.  This,  and  the  other  formations 
with  it,  it  must  here  be  understood,  not  only  ihicken  southwestwardly, 
but  also  rise  into  the  air  in  that  direction,  as  may  be  seen  in  the  profile, 
where  the  top  of  the  conglomerate,  below  Grayson,  is  five  hundred  feet 
above  tide,  whilst  in  the  Poplar  mountain  it  is  seventeen  hundred  feet 
above  tide. 

The  study  of  this  millstone  grit  formation  is  of  peculiar  interest  to 
the  &rm6r,  the  geologist,  and  the  dvU  engineer :  to  the  fiumer,  because 
he  may  feed  large  flocks  of  sheep  upon  the  table  land  above  its  clifi^ 
and  upon  the  rocky  slopes  below,  which  now  lie  waste,  and  thereby 
introduce  a  new  and  profitable  culture  requiring  but  littie  fencing  or 
other  labor ;  to  the  geoli^st,  on  account  of  its  many  changes  in  thick- 
ness and  matmal;  and  to  the  engineer,  because  here  be  meets  with  his 
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greatest  difficulty  in  the  improvement  of  river  navigation  and  in  the 
construction  of  railways. 

The  two  members  of  this  formation  thicken,  as  remarked  above,  in  a 
southwest  direction,  but  not  proportionally,  as  I  will  now  endeavor  to 
show.  At  the  northern  end  of  the  outcrop  line,  the  conglomerate  aver- 
ages about  90  feet  in  thickness,  and  is  underlaid  by  a  few  feet  of  some- 
what ferrugiuous  shales  containing  a  thin  coal ;  whilst  upon  the  dividing 
ridge  between  Tygert  and  Triplett  creeks,  and  the  waters  of  the  North 
Fork  of  Licking  river,  the  former  has  attained  a  thickness  of  150  feet, 
and  is  underlaid  by  eight  feet  of  shale  containing  a  well-defined  bed  of 
iron  ore  and  a  twelve  inch  vein  of  coal.  To  the  east  of  this,  on  Devil 
Fork,  the  same  vein  of  coal  is  five  inches  thick,  whilst  on  one  of  the 
branches  of  Miner's  Ifork,  the  whole  lower  series  is  entirely  gone; 
one  hundred  and  forty-eight  feet  of  the  conglomerate  resting  immedi- 
ately upon  the  sub-carboniferous  limestone.  Thin  stieaks  of  coal  are 
jammed  in  between  the  layers  of  the  base  of  the  conglomerate,  aud  even 
inlaid  in  the  heart  of  the  solid  rock  all  along  the  lina  In  Estill  county 
the  sub-conglomerate  series  has  attained  a  thickness  of  50  feet,  inclosing 
a  workable  bed  of  valuable  iron  ore  and  a  vein  of  good  eoal  twenty- 
seven  inches  in  thickness.  The  conglomerate  here  measures  196  feet. 
To  the  east  of  this,  at  a  point  known  as  the  Standing  Rock,  Mr.  Lyon 
informs  me  that  he  found  the  upper  member  of  this  formation  to  be  210 
feet  thick,  and  tie  Iowct  member  50  feet^  consisting  here  of  two  feet  of 
thin  shaly  sandstone,  a  one  and  a  half  inch  vdn  of  coal,  and  forty-^ght 
feet  of  shales  containing  block  and  kidney  ores. 

Between  this  pomt,  however,  and  the  southern  terminus  of  the  Une,  a 
great  change  is  seen  to  take  place^  tlie  upper  member  nowhere  now 
exceeding  80  feet  in  thickness,  whilst  the  lower  has  increased  to  an 
average  thickness  of  225  feet,  and  contains  two  workable  and  three  thin 
beds  of  coal,  together  with  tliree  distinct  beds  of  shale  containing  iron 
ore.  The  point  of  change  lies  geographically  between  the  top  of  the 
ridge  dividing  the  Red  river  waters  from  those  of  the  Kentucky  river, 
and  the  valley  of  the  Kentucky  river  itself.  After  a  careful  examina- 
tion of  this  part  of  the  line,  especially  of  the  ridge  dividing  Miller  and 
Stufflebean  from  Hell  creek,  and  also  of  the  prongs  of  this  ridge  which 
lie  between  tlie  waters  of  Sinking  and  Contrary  creeks,  I  am  not  left 
in  doubt  that  the  lower  portion  of  the  upper  or  conglomeratic  member 
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exchanges  its  character' for  that  of  an  alternating  mass  of  sandstone, 
shales,  and  shaly  sandstones  similar  io^  and  therefore  apparently  increas* 
ing  the  thickness,  of  the  lower  member  of  the  formation.  The  sub-con- 
glomerate coal  before  mentioned  holds  its  place  at  the  base  of  the 
formation  with  the  addition  of  later  beds  which  came  in  above;  and  the 
whole  is  capped  and  protected  by  that  unchanged  upper  part  of  Ihe 
massive  sand  rock  which  appears  upon  the  hill-tops  and  ridges  of  the 
Contrary  creek  waters  in  cliils  of  80  feet 

The  upper  or  conglomerate  member  of  the  formation  gives  great 
character  to  the  topography  of  the  country,  producing  long,  narrow, 
and  steep-sided  ridges,  which  give  out  at  right  angles  similar  narrow  but 
shorter  ridges,  and  these,  in  their  turn,  are  fringed,  as  it  were,  with  similarly 
formed  still  smaller  fingers.  Over  this  whole  system  of  ridges  along 
the  eastern  margin  of  the  coal  field  lie,  thinly  spread,  the  lowest  layers 
of  the  lower  coal  measures,  in  the  midst  of  which  the  streams  of  the 
country  take  their  risa  At  first  these  waters  flow  along  valleys  smoothly 
cut  in  the  coal  rocks  themsdves,  until  the  top  of  the  conglomerate  is 
reached,  when  suddenly,  and  usually  with  a  single  leap  of  firom  fifty 
to  eighty  feet,  they  plunge  into  gulfs  worn  out  in  the  edg^  of  this 
massive  rock.  Thenceforth  they  flow  along  between  high  natural  walls 
until  they  reach  the  gently  sloping  terraces  of  the  sub-conglomemte 
series,  after  which  their  way  lies  through  the  underlying  limestones, 
knobstones,  and  black  slates  towards  the  compamtively  level  country 
beyond. 

The  soil  of  the  millstone  grit  formation  is  poor,  yielding,  when  first 
broken  up,  an  average  of  only  five  bari^  of  com  to  the  acre,  although 
this  number  has  been  increased  to  seven  and  eight  in  certain  local- 
ities, and  by  careful  cultivation  can  undoubtedly  be  made  even  more. 
Fruit  grows  admirably  upon  the  slopes;  and  my  attention  was  called 
to  the  &ct,  during  the  two  seasons  of  pur  field  work,  that,  unlike  the 
fruit  growing  upon  the  lower  limestone  benches,  it  had  h^:e  escaped 
the  frosts. 

The  timber  is  varied,  the  principal  kinds  bang  chestnut  and  oak,  with 
yellow  poplar,  linden,  buckeye,  spruce  pine  or  hemlock,  and  yellow  pine^ 
with  heavy  underbrush  of  the  same;  holly,  ivy,  and  laurel,  and  occa- 
sionally pawpaw.  The  pine  grows  immediately  upon  the  top,  and  some* 
iuus  at  tbe  beMw  of  tbe  ooiglomerate  wmbor.    Laiudi  alim^  finoffai 
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the  top  edge  of  the  blu£&.  Holly  and  hemlock  are  found  in  the  imme- 
diate debris  of  the  cliff.  The  ivy  climbs  the  nigged  &ces  of  the  rocks. 
This  is  the  characteristic  vegetation  of  the  conglomerate  member  of 
this  formation  as  we  traced  it  along  the  whole  line,  and  found  it  only  in 
this  geological  connection. 

The  next  formation  in  the  upper  order  is  that  of  the  true  coal  meas- 
ures ;  but  as  the  line  passed  along  the  thinned  out  edges  of  its  lower 
members,  there  is  little  at  present  to  be  described  in  this  report  on  that 
formation.  It  presents  to  the  eye  a  sur&ce  contour  of  gently  sloping 
hills,  composed  for  the  most  part  of  ferru^nous  variegated  shales,  con- 
taining the  mere  thinned  out  edges  of  those  coal  veins,  which  to  ttie 
southeast  and  east,  become  of  such  importance. 

The  portion  of  this  formation  above  described  is  rich  in  forest  trees 
of  large  growth,  principally  white  oak,  chestnut  oak,  and  chestnut;  the 
bark  of  the  chesnut  oak  being  valuable  for  tanning  purposes;  there  are 
also  red  oak,  mountain  maple,  dogwood,  and  poplar,  the  last  being  the 
principal  wood  used  in  the  country  for  building.  Yellow  pine  is  com- 
mon.   White  pine  is  not  met  with  upon  this  geological  horizon. 

This  ridge  soil  is  poor;  but  its  forests  afford  a  thick  crop  of  tender 
underbrush  and  mast,  upon  which  large  numbers  of  cattie  and  hogs  are 
annually  fitttened  for  home  consumption  or  the  market 

From  observations  made  during  the  progress  of  this  Survey,  the  fol- 
lowing deductions  present  themselves: 

1.  That  the  mar^n  of  the  coal  field  is  everywhere  marked  by  blu£& 

of  the  conglomerate  member  of  the  millstone  grit  formation. 

/      2.  That  the  carboniferous  formations  and  those  underlying  them  dip 

/    to  the  southeast  in  a  great  wave,  which  is  not  symmetrically  formed,  as 

/      may  be  seen  by  referring  to  the  profile  sections  of  the  counties — ^partic- 

I        ularly  those  of  Morgan  and  Pulaski 

\J       3.  That  this  great  wave  is  itself  crossed  by  undulations,  which  rise 

/    and  &11  in  a  series,  as  it  were,  of  cross  waves,  of  no  great  height  and 

/     depth,  but  which,  running,  as  they  do,  in  a  northeast  and  southwest 

/      direction,  are  quite  sufficient  to  determine  the  principal  lines  of  dramage 

(      out  fi*om  the  mountain  country  into  the  plain. 

\  4.  That  all  the  formations  examined  along  the  line,  fix)m  the  Devonian 
'  black  slates  upward  to  the  true  coal  measures,  thicken  and  rise  into  the 
air  in  a  soutliwest  direction. 
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6.  That  the  lowest  coal,  and,  consequently,  the  one  which  marks  the 
mar^n  of  the  field,  is  a  sub-conglomerate  coal,  varying  in  its  thickness, 
but  [verBistent  throughout  the  vvijule  l  xteiit  of  tlm  lints* 

G.  That  certain  species  of  trees  mark  certain  geologictil  formations;  fl 

the  beoch  and  red  cedar,  for  instancej  lieing  chamcteristie  of  the  lime- 
stone series,  whilst  the  hemlock,  holly,  and  laurel,  mark  the  conglom- 
erate. 

7.  That  the  soil  of  thif!  portion  of  the  mountain  district  is  not  so  rich 
as  that  of  central  Kentucky,  yet  is  susceptible  of  great  improvement, 
and  thiit,  in  all  the  counties  tmvereed  by  the  outcrop  base  line,  the  pro- 
portion of  fiiir  tillable  land  is  sufficient  to  supply  the  wants  of  a  much 
larger  fMrming  and  miniug  population  than  that  which  now  exists;  also, 
that  the  poorer  slopes  or  ridge  lands  are  admirably  adupted  to  the  rais- 
ing of  cattle  and  shoep;  and  in  the  southernmost  counties  the  grape 
could  be  grown  with  success,  especially  if  planted  upon  the  waiTti  lime- 
stone benches  of  the  east  and  west  ralleys. 

8.  Tlmt  the  amount  of  mineral  lying  idle  for  want  of  the  means 
of  exportation  is  enormous,  and  deserves  the  particular  attention 
of  tlie  iron  manufacturer;  also,  that  when  the  still  gr^^ater  minei'ul  wmlth 

lyiTig  beyond,  in  the  heart  of  the  coal  and  iron  field,  shall  have  been  • 

explored,  by  a  continuation  of  the  pi'esent  survey,  additional  inducements 
will  be  oQtrred  for  the  development  of  thiii  wealth;  and  that  the  numer- 
ous main  roads  running  in  an  east-southeast  dii^ction  through  this  field, 
aQbrd  excellent  opportunities  lor  such  a  survey, 

CARTER  COUNTY. 

The  drainage  of  this  county  is  eff  'ted  through  the  valleys  of  tbe 
Little  Sfiudy  river  and  Tygert's  creel:  and  their  tributaries,  which  diWdo 
the  county,  in  a  manner,  into  three  sections,  Tlie  first  and  smallest 
lies  to  the  east  of  the  county  s^t^  and  is  composed  of  the  true  coal 
measures,  a  description  of  which  was  given  in  Sidney  S.  Lyon's  detailed 
report  of  the  Greenup  county  survey.  The  second,  or  middle  section, 
comprises  the  high  lands  lyiug  lietweeu  the  tivo  strestms  mentioneil 
above,  and  contains  the  sub-conglomerate  coal  and  iron  ore  beds.  The 
third  section,  west  of  Tygert'^s  creek,  owes  its  topographical  features 
mainly  to  the  conglomerate,  which  cnps  the  ridge  dj\iding  Carter  from 
Rowan,  and  thus  protects  certain  outliers  of  the  sub-conglomerate  coaL 
The  southern  line  of  the  county  follows  a  high  water  shed,  the  top  of 
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which  averages,  1^00  feet  above  tide,  and  is  formed  of  coal  measure 
shales.     In  this  water  shed,  the  two  streams  before  mentioned  take  their 
rise;  the  Little  Sandy  flowing  along  the  general  line  of  strike  in  an 
east  of  north  course,  cutting  its  bed  down  through  the  conglomerate 
along  its  whole  length  to  near  the  Greenup  county  line ;  Tygert's  creek 
flowing  in  the  same  direction  mostly  through  the  millstone  grit,  lime- 
stone, and  knob  formations.     By  a  reference  to  the  coal  field  map,  it 
will  be  seen  that  about  two  thirds  of  the  area  of  this  county  contains 
the  lower  coal  bed,  which,  as  &r  as  my  observation  went,  never  exceeds 
twenty-two  inches  in  thickness,  and  is  frequently  lost  altogether;  at  no 
point  does  it  present  inducements  for  mining  beyond  the  demands  of  a 
strict  home  consumption.     This  coal,  with  its  thinned  and  overlying 
conglomerate,  dnks  under  water  level  to  form  a  canoe-ahaped  basin 
along  the  line  of  the  Little  Sandy  river,  about  the  center  of  which  the 
now  abandoned  salt  wells  have  been  sunk.    Grayson  court-house  stands 
near  the  north  end  of  this  basin,  on  the  slope  of  a  hill  formed  of  tho 
lower  coal  measure  shales.    Three  distinct  coal  beds  show  themselves  in 
this  immediate  vicinity ;  the  lowest,  which  is  the  first  above  tbecongloni* 
erate^  crops  out  in  the  bed  of  the  river  just  above  the  mouth  of  Stin- 
eon's  creek.     It  measures  six  inches  in  thickness,  and  has  been  mined 
for  blacksmithing  purposes.     Thirty-five  feet  above  it  is  another  bed, 
from  six  to  dght  inches  thick,  which  I  believe  to  be  the  equivalent  of 
that  which  shows  itself  along  the  bed  of  Town  branch,  and  which  has 
been  struck  in  Mr.  Carter's  well,  at  a  depth  of  thurty  feet  bdow  the 
sur&ce.     One  hundred  and  four  feet  above  it  is  a  third,  which  has  been 
opened  by  Robert  Carter,  Esq.,  in  the  hill  to  the  northwest  of  the  court- 
house.    It  presents  itself  as  a  double  bed ;  that  is,  two  bands  of  fail 
bituminous  coal,  each  18  inches  thick,  are  separated  by  29i  inches  of 
shale,  and  they  are  probably  the  equivalents  of  the  two  members  of  the 
Stinson's  creek  cannel  coal,  though  of  inferior  quality.     (Six  openings 
have  been  made  in  this  Stinson's  creek  coal  vein,  at  the  head  of  Tar 
Kiln  branch  of  Stinson's  creek,  which,  at  the  time  of  my  visit  in  Octo- 
ber, 1858,  were  being  actively  worked.)    An  average  section,  made  up 
from  each,  gives 
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Specimens  of  both  the  upper  and  lower  portions  were  sent  to  Dr,  IL 
Peter  for  analysis.  The  lower,  or  good  band,  is  that  used  in  the  maiia- 
fiieture  of  oil  at  one  of  the  establishments  in  Ashland. 

The  following  section  will  give  a  good  idea  of  the  strati6cation  about 
Grayeon: 
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The  top  of  the  conglomerate  must  be  but  a  few  feet  below  tlie  river 
at  Grayson;  although  at  the  first  salt  borings  up  the  river  it  is  25  feet 
below  the  surface,  and  at  the  "  Middle  lick/'  below  the  house  of  Doctor 
Lansdown,  the  probable  center  point  of  the  canoe-sbtiped  btisin  before 
mentioned,  it  is  50  feet  below  the  surface. 

The  Carter  coal  vein  shows  itself  near  Ward's,  to  the  west  of  th« 
mouth  of  Stniight  creek ;  and  the  hills  between  the  two,  on  the  west  side 
of  the  river^  show  terraces  at  the  proper  heights  where  it  should  come 
in  ;  but  none  of  the  hills  to  the  west  oi'  the  river  are  high  enough  to  take 
h)  the  **Twin  Coal"  of  Greeuup  county.  The  art^  of  this  bed  west  of 
the  Little  Sandy  river  must  be  necessarily  small^  inasmui  )i  us  ihe  strata 
rise  more  rapidly  than  tlie  streams,  the  evidence  of  which  may  be  had 
along  the  route  of  our  line  towards  Tygprf  s  creek,  where,  up4:>D  the  ridge 
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dividiDg  that  stTcam  fiom  Rirrett's  creek^  the  Poplar  Phiins  rmd  cuts 

iuto  the  sub-carboniferous  limestone.     The  following  section  across  the 
rounty  will  explain  tiiis  more  fully: 
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At  the  Tygerts'  creek  bridge  the  linj&stoDe  just  mentioned  i^  seventy 
feet  tbickj  and  above,  to  the  east,  west-  and  southwest,  are  found  coustint 
indications  of  the  sub-conglomerate  ij-on  oie  dispersed  Ihrongb  the  shales 
which  form  the  surface  soil  of  this  section  of  the  country.  N^ur 
J,  James'  house,  on  Barrett's  creek,  for  instance^  at  a  point  where  the 
limestone  dips  under  the  stream,  a  section  is  exposed,  showing  fifteen 
feet  of  ciilcareous  i?hale,  containing  masses  of  e;irthy  iron  ore  in  sejims* 
I  was  unable,  howc\'cr,  to  iind  any  bed  of  it  thick  enough  to  work, 
though  such  may  exist ;  in  which  case,  should  the  Lexington  and  Big 
Sandy  niUway  ever  be  completed,  this  will  undoubtedly  become  an  iron 
making  region ;  and  as  a  farming  tlistrict  it  is  unsurpassed  by  any  in 
the  county- 
Above  the  bridge^  and  1^800  feet  below  Rice's  saw-mill,  the  bottom 
of  the  sub-carboniferous  limestone^  marked  by  flint  pebbles,  rises  oat  of 
the  creek,  and  the  latter,  from  this  point  to  the  forksj  a  distance  of  over 
twelve  miles,  runs  in  the  underlying  knobstone* 

In  n^rly  every  one  of  the  valleys  cutting  into  the  western  slope  of 
the  ridge  which  divides  Little  Sandy  river  from  Tygert's  creek,  the  sub- 
conglomemte  coal  has  been  seem,  and  in  somo  few  instances  has  been 
worked,  always  occurring  immediately  over  the  sub-carboniferous  lime- 
stonej  averaging  not  more  than  eight  inches  in  thickness,  and  never 
exceeding  ti^enty-two.  This  same  vein  has  been  worked  by  Mr,  Pelfiy, 
one  mile  below  the  head  of  Laurel  Fork  of  Little  Sandy  river,  whei-e 
it  is  eight  inches  thick,  and  excellent  for  blacksmith's  use.  One  half 
mile  up  Lick  bmneh  of  Tygert,  it  is  eighteen  inches  thick.     It  is  in  this 

CF»  Crj^l  M^^asur^B.    C  Can^lom^riite     p.  Sub  <?onglariier/ti0  m^jtsyrea^     h*  S«lj-c»rbrimF^' 
out  Uime9tt>i)f>     K*  Knvfh  forniatioii 
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neighborhood,  just  above  the  house  of  Mr.  Pelfry,  that  a  fine  spring 
issues  liom  between  the  knobstone  and  limestonej  the  lower  member 
of  the  latter  behig  of  a  datd  wbit4^  color^  and  showing  signs  of  lead  ore. 
I  was  assured  tliat  at  long  intervals  duiing  the  last  forty  years  small 
quantities  of  that  ore  have  beeu  extracted.  Although  I  h^ird  of  many 
such  localitias  throughout  the  county,  this  was  the  only  one  I  was  able 
to  find,  as  information  respecting  them  is  for  the  most  part  traditionalj 
and  jenloudy  kept  secret 

In  connection  with  the  vein  of  coal  last  mentioned  the  underlying  iron 
ore  is  found,  but  not  in  any  instance,  when  examined,  was  it  present 
as  a  workable  vein. 

It  will  thus  be  geen  that^  alihongh  two  thirds  of  the  area  of  this  coun- 
ty' properly  belongs  to  the  coal  field,  yet  the  sub-c*onglomerate  cod  is 
only  accessible  upon  the  spurs  that  flank  the  valley  of  Tygert's  creek, 
and  upon  Uie  line  of  the  Little  Sandy  river,  betw^een  Li^urel  and  Gimlet 
creeks;  and  also,  that  the  true  coal  measures  are  confined  entirely  to 
that  portion  of  the  county  lying  east  of  the  Little  Sandy  river,  witJi  the 
exception,  as  I  mentioned  before^  of  the  lower  workable  bed^  which  does 
extend  across  that  river,  showing  itself  in  the  hills  around  and  to  the 
south  of  Grayson. 

A  large  portion  of  Carter  county  is  stiil  in  forest,  particularly  the  two 
great  water-shed  ridges  which  run  through  it  in  a  north  and  south  direc- 
tioUj  and  are  more  or  less  inaccessible  on  account  of  the  high  blufls  of 
mas^^ve  sandstone  which  underlie  the  coal  measures.  These  hill-tops 
present  few  inducements  to  the  farmer,  who  prefem  the  richer  lands  of 
the  valley  of  Tygert's  creek,  whem  a  broad  bottom,  cut  out  of*  the  shales 
of  the  knobstone  formation^  yields  ample  crops  of  corn.  The  gently 
sloping  sandstone  and  limestone  terraces  which  flank  this  valley  along 
neirly  its  w^hole  length,  aObrd  also  excellent  grain  and  grass  crops.  The 
Little  Sandy  river,  on  the  contrary,  cuts  its  valley  through  the  con- 
glomerate, and  wands  between  high  cliffs  from  near  its  head  to  the  r^on 
of  the  salt-works,  where  the  valley  widens  and  presents  a  wann,  sandy, 
loamyy  and  pretty  generally  cultivated  sail.  I  would  here  call  attention 
to  an  indigenous  growth  of  these  bottoms,  I  refer  to  Uie  cninbeiTy^ 
whicb,  owing  to  the  natural  facilities  of  the  country  around  Gmj^son, 
could  be  cultivated  with  succe^^s  and  profit,  especially  upon  Uie  lower  of 
the  two  bottoms  of  the  river,  which  could  be  Qooded  in  the  fell,  after 
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sowing  time^  and  thus  remain  until  spring,  when  the  water  oould  be 
drawn  off  and  the  proper  cultivation  commence, 

ROWAN  COUNTY, 

The  outcrop  of  the  coal  field  exteiidB  along  the  eastern  edge  and 
southern  corner  of  tliis  new  eountyj  covering  a  very  small  portion  of  its 
surface^  in  factj  embracing  only  the  upper  portion  of  tlie  ridge  dividing 
tlie  waters  of  Tygeil  and  Triplett  creeks,  and  of  the  ridge  between  Chiiar 
tie's  branch  of  Triplett  and  Miner's  bmnch  of  the  North  Fork  of  Licking 
river.  The  drainage  of  the  county  is  chiefly  through  the  vaUeys  of  Trip- 
lett creekj  and  the  eastern  tributaries  of  Fox  ci^eek.  These  head  up  in 
the  ridges  before  named,  and  flow  into  the  Licking  river  through  the  sub- 
carbotiilerous  Ihuastonej  knobstone,  and  black  slates.  The  main  body  of 
the  county  may  be  said  to  be  composed  of  the  knob  formationj  the 
ridges  being  capped  with  limestone,  and  the  main  water  courses  exposing 
the  underlying  slates.  The  outcrop  base  line  survey  passt^  through  the 
southeast  corner  of  the  county,  mostly  upon  high  ridge  laud,  and  pre* 
sents  the  following  tmits :  Tlie  top  of  the  knobstone  is  first  seen  on  the 
he^id  waters  of  Triplett^  near  Kirk's  horse  niill^  with  30  ieet  exposed  of 
sub-carboniferous  limestone  over  it,  the  lowest  stratum  of  ^  hich  is  flinty. 
Above  tlie  limestone  is  a  red  clay^  containing  nodular  iron  ore.  The 
coal  bed  coming  next  above,  is  wanting  at  this  point,  bnt  further  up  the 
stream,  near  Sanford's  store,  a  thin  seam  shows  itiself  inmieihately  under 
the  yellow  sjmd  rock  of  the  conglomemte  member. 

To  the  south  of  this,  on  Judd  Day^s  branch  of  Miner's  Fork,  below 
the  house  of  John  C.  Lykeiis,  this  sut)-conglomenite  coal  is  also  wanting, 
one  hundred  and  forty-eight  feet  of  the  massive  sand  rockj  in  a  magnifi- 
cent cltlli  rating  dimctly  upon  the  limeistone.  Bat,  at  a  point  to  the 
north  of  this,  on  Jliner's  Fork,  the  coal  Las  lieen  mined  by  Henry 
Upperhart  12  inches  thick. 

The  ridges  in  this  southeastern  corner  of  the  county  are  made  by  the 
congloniemte  member  of  the  millstone  giit  formation,  covered  with  tlie 
lower  ferruginous  shales  of  tbe  coal  measures,  which  give  to  the  tops  of 
the  ridges  a  peculiar  potato-sliaped  fbrnL  In  the-so  shales  I  waa  able  to 
tmc4^  70  feet  above  the  conglomeiiit<^?j  a  thin  seam  of  coaK  protected  by 
a  plate  of  samlstoney  the  undoubted  etjuivaleut  of  that  coal  bed  which 
crops  out  in  Town  hnuich,  near  Grayson.  None  of  these  hills,  however, 
•re  high  enoTigh  to  take  in  the  low  main  lied  of  Gni)  son.     The  land  in 
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this  section  of  the  county  is  poor,  and  gives  the  usual  ridge  timber  of 
this  formation — ^white  oak,  chestnut,  and  chestnu];  oak,  with  some  few 
hemlocks,  and  a  heavy  undergrowth  of  the  same,  mingled  with  black 
jack.    The  following  section  shows  the  geology : 

Feet. 
978  feet— Shales,  containing  graTelW  iron  ore  and  a  seam  of  ooal  70  feet  abore  the  base.*    90 

188  feet— Conglomerate  member  of  millstone  grit  .. 150 

Lower  member,  containing  locally  the  eub-oonglomerate  coal  and  iron  ore 8 

Sub-carboniferoufl  limestone • ...^. 30 

i  Top  of  knobatone  formation. 

MORGAN  COUNTY. 

The  outcrop  of  the  coal  field  is  defined  by  an  irregularly  scolloped 
tine,  near  the  western  boundaries  of  this  county.  It  follows  the  contour 
tines  of  the  ridge  between  Miner's  and  Devil  forks,  (crossing  the  latter 
at  the  intersection  of  the  West  Liberty  and  Morehead  road,)  and  the 
dividing  ridge  between  the  North  fork  and  the  main  Licking  river; 
erosses  the  latter  at  a  point  half  way  between  the  mouths  of  Grassy 
and  Blackwater  creeks,  and  runs  down  the  left  bank  of  the  river  into 
Bath  county,  at  the  nose  of  the  ridge  between  the  river  and  Beaver 
creek.  By  reference  to  the  map,  it  will  be  sem  that  nearly  the  whole 
area  of  the  county  is  thus  included  in  the  coal  field ;  although,  per- 
haps, not  more  than  one  third  of  it  may  be  said  to  contain  the  main  coal 
beds  above  the  conglomerate^  which,  as  shown  in  the  Report  of  1857,* 
(vd.  3,  p.  158,)  crop  out  in  the  vicinity  of  West  Liberty.  This  is 
owing  to  the  (act  that  that  town  lies  in  a  basin  very  similar,  no  doubt^  in 
shape^  to  that  of  Ihe  Little  Sandy  river ;  hence  the  coal  beds  which  are 
Ibund  and  mined  upon  Mordecai  and  Caney  creeks,  and  upon  the  Elk 
fork  of  Licking,  rise  rapidly  like  the  equivalent  coal  beds  of  Stinson's 
creek,  in  Garter  county,  towards  the  northwest,  and  are  lost  in  the  air, 
as  is  shown  in  the  foUowing  section  of  the  formation  firom  West  Liberty 
down  the  Licking  river,  across  the  western  boundary  of  the  county  to 
Triplett  creek,  the  mouth  of  which  is  in  the  Devonian  black  slates : 

6  6  i. 

l  I       f         I  ^ 

Wett  ^  J  2  -^    I         East 

h    k  L        e    C  €c  iQo  @i^ee 

ee.  Coal  meMurea.  GL  Conglomerate,  e,  Snb-cooglomeratt  measures.  L.  Sttb-oarbanifer- 
008  limestone,    k.  Knob  formation,    h.  Devonian  black  sUte.    •.  Upper  Silurian  rooks. 
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In  order  to  define  the  outcrop  of  the  sub-conglomerate  coal,  the  base 
line  was  run  too  far  to  the  westward  to  take  in  these  cannel  coals  of  West 
Liberty,  which  deserve  a  thorough  examination  in  the  future  course  of  the 
survey.  I  would  take  occasion  to  say  that  the  main  road,  which  passes 
through  this  section  of  the  State,  is  admirably  adapted  for  getting  a  sec* 
tion  of  the  rocks  across  the  coal  fields,  its  course  being  east  southeast 
through  Morgan  and  Floyd  counties,  and  across  Pike  county,  through 
Pikeville  to  the  Virginia  line — ^such  a  line  would  have^the  advantage  of 
exposures  along  two  rivers,  the  Licking  and  the  West  fork  of  the  Big 
Sandy,  and  would  cross  and  connect  with  the  main  east  and  west  par- 
allel base  line  just  completed. 

The  sub-conglomerate  coal,  the  outcrop  of  which  has  been  now 
defined,  is  mined  by  stripping  at  many  localities;  measuring  upon 
Miner's  fork  12  inches,  and  at  its  crossing  of  Licking  river  one  mile 
below  Hampton's  mill. 

At  a  point  on  Devil  fork  I  found  it  only  4i  inches  thick,  cropping  out 
in  the  bed  of  the  stream  under  the  massive  conglomerate,  which  here 
measures  140  feet  in  thickness.  Wherever  used,  k  has  been  found  to 
be  a  good  blacksmithing  coal.  In  immediate  connection  with,  and  over- 
lying it,  such  a  streak  of  coal  as  has  been  before  mentioned  frequently 
shows  itself  especially  near  the^  mouth  of  Perry's  run,  below  Hampton's 
mill,  where  it  averaged  one  half  inch  in  thickness  immediately  under- 
neath 50  feet  cliffs  of  conglomerate.  The  same  thing  occurs  at  the 
road  crossing  Blackwater  creek,  where  the  coal  measures  li  inches^  and 
rests  upon  ash  colored  shales. 

The  second  coal,  above  the  conglomerate,  shows  itself  upon  our  line 
near  the  house  of  William  Kendall,  in  the  bed  of  the  North  fork  below 
the  mouth  of  Bear  run,  where  it  measures  twelve  inches,  and  is  protected 
by  a  capping  of  shales  and  shaly  sandstones,  containing  impressions  of 
Sigillaria  and  Galamites,  and  is  based  upon  a  hard  sand  rock.  This  coal 
can  be  traced  all  along  the  North  fork  from  Bear  run  to  the  mouth  of 
Town  branch,  and  up  the  latter  for  a  mile,  where  it  measures  9  inches, 
having  been  opened  by  Mr.  Kendall. 

Grossing  the  ridge  firom  this  point  to  the  Lick  fork  of  Elk  fork,  it  is 
again  seen  mined  at  several  points  near  the  house  of  Mr.  Gasby,  where 
it  has  increased  in  thickness  to  16  inches.  This  vein  can  be  traced 
down  the  Lick  fork  to  its  junction,  at  Mr.  Gox's,  with  the  Big  branch, 
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and  also  up  the  latter  stream  to  near  its  head.  The  hills  in  this  vicinity 
are,  in  some  instances,  high  enough  to  take  in  the  lower  main  cannel 
coal  bed  of  West  Liberty;  but  I  could  neither  find  nor  hear  of  any  out- 
crop. Judging  from  this  circumstance,  and  from  the  visibly  rapid  dip 
of  the  strata  southeastward,  I  am  led  to  believe  that  no  veins  of  worka- 
ble coal  will  be  found  west  of  the  ridge  between  Elk  and  Lick  forks,  and 
the  ridge  between  Grassy  and  Caney  creeks. 

Below  the  house  of  Major  Payton,  and  in  the  bed  of  Shoal  branch,  a 
24  inch  coal  has  once  been  worked,  but  is  now  abandoned.  Farther 
down  the  stream,  but  still  overlying  the  conglomerate,  another'  opening, 
also  abandoned  and  filled  up,  has  been  made ;  at  both  points  the  coal  is 
overlaid  with  a  mass  of  compact  shaly  sandstone,  streaked  with  carbon- 
aceous matter,  and  is  probably  the  equivalent  of  the  Casby  vein. 

On  the  south  side  of  the  Licking  river  there  are  indications  of  this 
same  bed  in  Tom's  branch  of  Grassy  creek,  near  the  school-house,  and 
also  in  Barney's  branch,  above  the  bouse  of  Miles  Kash,  both  resting 
upon  ferruginous  shales,  and  having  for  capping  alternate  layers  of  fos- 
siliferous  shaly  sandstone  and  shales. 

The  sub-conglomerate  iron  ore  is  traceable  along  the  outcrops  of 
Morgan  county,  but  nowhere  showed  itself  on  our  line  in  workable 
quantities.  Indications  along  Blackwater  creek  lead  me  to  think  that  it 
may  thicken  in  that  direction,  so  as  to  become  of  value. 

The  western  half  of  the  county  embodies  the  conglomerate  member 
of  the  millstone  grit  formation,  beneath  rounded  ridge  cappings  of  soft 
ferruginous  shales  and  shaly  sandstones,  over  which  are  scattered 
&rms,  hemmed  in  by  forests  of  white  and  chestnut  oak,  surrounded  by 
precipices  of  conglomerata 

BATH  COUNTY. 

But  a  small  portion  of  this  county,  viz :  the  southeast  comer,  is 
included  in  the  coal  area,  and  contains  only  the  sub-conglomerate  bed. 
Its  outcrop  may  be  defined  as  following  the  contour  lines  of  the  ridge 
which  divides  the  head  waters  of  Gilladie  and  Indian  branches  of  Red 
river  firom  the  head  waters  of  Beaver,  Blackwater,  Duck,  and  Salt  lick 
creeks,  as  &r  west  as  the  head  of  Slate  creek.  In  this  county,  for  the 
first  time,  we  met  the  sub-conglomerate  coal  as  a  double  vein  of  work- 
able thickness.  Upon  Clear  creek  there  are  ^  three  feet  of  coal  with  a 
clay  parting  of  one  foot^^  It  is  principally  mined  near  the  head  of  Amet's 
59 
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branch  of  Indian  creek,  where  two  openings,  called  the  ^flower  WSl 
Banks,'^  have  been  made  by  Morris  McConnick.  When  I  visited  this 
locality  the  lower  opening  showed  a  coal  of  fifteen  inches  in  thickness. 
The  same  vein,  with  the  same  thickness,  was  opened  further  east,  accom- 
panied by  a  thin  vein  twelve  feet  above,  and  separated  from  it  by  shales. 
The  old  Slower  Hill  opening,  800  feet  northwest  of  the  first  mentioned, 
and  now  filled  with  water,  the  dip  being  inward,  is  said  to  yield  twenty- 
eight  inches  of  solid  coal.  The  "Tan-yard"  and  "Big"  banks,  owned 
by  the  same  party,  lie  to  the  southeast,  on  another  branch  of  Indian 
creek.  The  coal  here  I  found  to  be  two  feet  and  nine  inches  in  thickness, 
and  about  fifleen  feet  above  the  top  of  the  sub-carboniferous  limestona 
The  same  bed  has  been  lately  opened  still  fiirther  east^  and  of  about 
equal  thickness,  and  perhaps  better  quality.  The  coal  mined  in  this 
vicinity  is  used  by  the  residents,  who  find  it  to  be  much  cheaper  than 
wood,  though  most  of  it  is  sent  to  Mount  Sterling  for  blacksmithing 
purposes  and  the  grate. 

The  sub-conglomerate  ores  of  this  county — ^the  block  and  kidney  ores 
underlying  this  coal  bed — ^rest  almost  immediately  upon  the  limestone, 
and  are  of  sufficient  thickness  on  Beaver  creek  to  claim  the  attention  of 
the  iron-master ;  although  at  present  the  bad  roads  and  the  cliiT-bound 
structure  of  the  valleys,  together  with  the  total  want  of  water  navigation, 
are  serious  bars  to  success. 

"  The  Dry  Ridge,"  which  forms  the  center  of  the  mineral  section  <^  this 
county,  attains,  at  the  head  of  MoCormick's  branch,  an  devation  of  1300 
feet  above  tide.    I  obtained  here  the  following  section : 

Feet. 
9S5  fJMfe— Top  of  D17  Ridge. 

Conglomerate  member . , -—...—«•  100 

2S25  feet — Sob-coDglomerate  member  contuning  coal  and  iron  yeins ..    85 

Sub-carboniferous  limestone 140 

0  feet — ^Top  of  knobstone  formation,  as  seen  just  above  McCormick's  house .      0 

One  well  marked  layer  of  the  upper  member  of  the  millstone  grit,  a 
stratum  of  coarse,  rose-colored  sand  rock  easily  disint^rated,  may  very 
well  serve  as  a  guide  in  searching  for  the  sub-conglomerate  coal,  which 
lies  about  60  to  70  feet  below  it 

The  sharp  summit  of  Dry  Ridge  carries  the  usual  timber,  although 
pine  trees  are  more  common  here  than  along  the  northern  end  of  the 
lina  The  old  State  road  follows  its  crest,  and  the  traveler  has  only  to 
step  to  the  right  or  left  to  find  himself  arrested  at  the  edge  of  high 
pmnptous  clifSs,  over  which,  at  short  intervals,  plunge  numberless  waters^ 
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wearing  for  themselves  deep  and  narrow  channels  in  the  conglomerate. 
An  interesting  example  of  this  is  found  at  the  Laurd  Spring  meeting* 
bouse,  where  the  stream  falls  over  a  projecting  ledge  to  a  depth  of  110 
feet  Further  east,  Raccoon  creek  falls  41  feet  down  upon  a  shelving 
mass  of  the  conglomerate,  and  then  with  another  plunge  of  44  feet 
reaches  the  bottom  of  the  gulf.  Instances  of  this  kind  are  common, 
and  though  picturesque  to  the  eye,  present  serious  ohstacles  to  the  prof- 
itable working  of  the  coal  and  iron  beds  which  lie  below  these  clifi^ 

The  valleys  opening  northward  from  this  ridge  deserve  especial  notice, 
as  their  streams,  after  quickly  cutting  through  the  conglomerate,  flow 
along  broad  valleys  in  the  limestone  and  olive  shales  of  the  knob  forma- 
tion, affording  thus  the  only  good  fitrming  land  in  this  portion  of  the 
county.  Particular  attention  was  here  paid  to  a  collection  of  the  soils ; 
and  careful  analyses^  made  by  Dr.  Peter,  show  them  to  be  of  a  better 
grade  than  those  usually  found  in  the  same  geological  horizon.  The 
side  slopes  of  these  valleys  are  beautifully  teiTaced,  and  covered  with 
a  kind  soil,  winch,  with  proper  tillage,  would  yield  60  to  70  bushels  of  com 
to  the  acre.  Springs  are  abundant  and  of  two  kinds;  one  of  cold 
hard  water,  issuing  at  the  base  of  the  limestone;  the  other  a  warm  sofl 
water,  issuing  higher  up  in  the  hills,  and  marking  the  place  of  the  coal. 

MONTGOMERY  COUNTY. 

The  southern  and  western  borders  of  this  county  lie  along  the  crest 
of  a  ridge  which  encircles  the  head  waters  of  Slate  creek.  The  top  of 
this  ridge  is  formed  of  the  conglomerate  which  protects  the  coal,  the 
fnnge-like  outcrop  of  which  overlooks  the  broad,  knob-filled  valley 
below.  Its  area  is  very  small;  but  where  opened  up, it  has  proved  to  be 
of  excellent  quality;  upon  Petre-trace  and  Hawkins'  branches,  for 
example,  where  Mr.  J.  Wills  has  mined  it  for  the  Mount  Sterling  mar- 
ket On  the  ridge  between  the  two  streams  just  named,  I  had  a  good 
opportunity  of  examining  it;  and  firom  observations  at  other  pdnts  I 
find  it  remaining  in  patches,  protected  by  tower-like  masses  of  the  con- 
glomerate^ one  of  which,  the  ^Pine  Table,"  is  conspicuous  firom  a  great 
distance.  In  Wills'  ^^ Hollow  bank"  the  coal  is  double,  the  lower 
portion  measuring  eighteen  inches,  and  the  upper  six,  the  two  being 
separated  by  six  feet  of  ash-colored  shales.  Across  the  ridge,  to  the 
southwest,  is  the  ^  Cabin  bank,"  now  worked,  where  the  coal  appears  in 
a  ain^e  vein  of  twenty-lour  inches.    One  and  a  half  miles  to  the  nortl^ 
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east  is  the  ^^Pine  Table  bank,"  where  the  coal  measares  tweniy  inohes, 
with  a  thin  vein  abova  Between  this  and  the  Oabin  bank  is  another 
opening,  showing  a  thickness  of  coal  from  dghteen  to  twenty-two  inches. 
One  and  a  half  miles  to  the  southeast  of  Wills'  banks,  Mr.  Jas.  Ballard 
has  opened  coal  twenty  inches  thick.  The  coal  is  thinner  here  than  at 
McGormicVs,  further  east,  and  lies  but  a  few  feet  above  the  limestone, 
and  thirty-six  feet  under  the  conglomerate,  showing  thus  a  thinning  also 
of  the  accompanying  measures.  The  sub-conglomerate  iron  ore  does 
not  make  its  appearance  here  in  any  force. 

The  top  of  this  boundary  ridge  produces  fine  chestnut  and  white  oak 
trees;  whilst  the  lower  benches  of  the  limestone  show  a  growth  of  sugar 
tree,  locust,  buckeye,  linden,  and  poplar,  and  yield  about  ten  barrels  of 
corn  to  the  acre. 

Slate  creek  drains  this  part  of  Montgomery  county,  cutting  through 
the  limestones,  which  measure  about  the  same  as  on  Beaver  creek,  and 
through  the  knobstone,  which  is  330  feet  in  thickness^  into  the  black 
slates ;  then  winding  about  in  the  latter,  until  it  enters  Bath  county.  In 
its  bed,  opposite  Mr.  Willis'  house,  are  exposed  in  the  olive  shales  three 
distinct,  thin  beds  of  nodular  iron  ore,  traceable  for  a  long  distance  up 
the  valley.  Further  down,  after  having  passed  into  the  black  slates, 
black  sulphur  springs  become  common.  A  fine  one  issues  near  the 
forks  of  the  road  to  Flute's  mill,  and  another  on  Sycamore  creek  to  the 
southwest  of  JefiFersonville,  near  the  house  of  'Squire  Halley.  The  val- 
ley is  broad,  and  studded  with  conical  hills  formed  of  the  knobstona 
These  knobs  border  the  southern  line  of  the  county,  and  occasionaUy, 
when  capped  with  the  conglomerate,  attain  a  considerable  hdght,  as  is  the 
case  with  the  ^^  Pilot  Knob,"  between  Black  and  Lulbegrud  creeks^ 
remarkable  for  its  millstone  quarries. 

POWELL  COUNTY. 

The  northern  limits  of  this  county  follow  a  ridge  which  runs  nearly 
east  and  west,  whilst  the  southern  line  follows  one  running  in  a  northwest 
and  southeast  course,  the  two  nearly  meeting  at  the  western  end,  to 
allow  just  room  enough  for  the  passage  of  Bed  river,  which  flows  in 
a  due  west  course  through  the  entire  length  of  the  county.  One  half  of 
its  area  is  covered  with  the  sub-conglomerate  coal  bed,  the  outcrop  of 
which  may  be  defined  as  following  around  the  ridges  lying  to  the  north 
and  south  of  tlie  river,  as  &r  up  as  the  mouth  of  Gilladie  fork^  below 
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wbich  it  crofises;  more  than  half  of  the  area  of  this  coal  bed  is  there- 
fore under  water  level. 

Eed  river,  which,  with  its  tribntaries^  dndns  the  entire  county,  enters 
from  Morgan  county  through  cliffs  of  the  conglomerate;  runs  westward 
through  the  sub-carboniferous  limestone  and  kaobstone,  and  encounters 
the  Devonian  black  slates  first  near  the  forks.  Through  thUbe  it  winds 
until  it  abruptly  turns  and  breaks  out  of  the  county  near  the  Red  Biver 
Iron  Works. 

As  the  outcrop  base  line  crosses  merely  the  extreme  western  comer  of 
the  county,  in  the  black  slates^  I  had  but  little  opportunity  to  examine 
the  coaL  Mr.  Lyon,  whose  base  line  runs  through  the  southern  comer 
of  the  county,  informs  me  that  he  found  the  coal  neat  the  head  of  Grain- 
ing Block  creek,  and  upon  Little  South  fork,  but  only  as  a  streak. 
Jud^g  from  its  outcrops  just  over  the  line  in  Estill  county,  this  thin- 
ning out  is  only  local;  for  north  of  Red  river  the  bed  of  the  "Pine 
Table "  and  "  Flower  Hill "  banks  shows  itself  near  the  river,  and  is 
known  to  cross  it  at  a  point  not  &r  below  the  mouth  of  Gilladie  creek. 
In  the  southwest  corner,  between  the  heads  of  Catamount  and  Hard* 
wick's  creeks,  it  has  been  opened  and  mined  by  J.  W.  Jones.  It  is  here 
a  double  bed,  as  upon  Indian  creek.  The  following  section  shows  its 
accompanying  rocks: 


883  feet— Top  of  "State  House"  rock. 

CoDglomermte  member... .... 

686   feet— Shales  and  shaly  Bandstones 

Hard  black  slate  roofing 

Coal ,. 

Sof^,  dark  grey  ahalea 

Coal 

Shales,  including  block  and  kidnej  ore  rein. 

611    feet— Sub-carboniferous  limestone ...... 

450    feet — Knobstone  formation  ... ... 

100  feet— Devonian  black  slate 

0  Bed  of  Red  riyer. 


Feet. 


Inches. 


196 

bO 

4 

1 
4 

3 

1 

15 

161 

350 

100 

The  rock  known  as  the  State  House  stands  in  the  southwest  comer  of 
this  county,  one  half  mQe  northeast  of  the  Estill  steam  furnace^  and  b 
a  bold  feature  in  the  surrounding  scenery,  towering  above  all  the  hills  in 
this  r^on,  and  attaining  an  elevation  of  1,464  feet  above  tida  A  few 
hundred  feet  to  the  southeast  of  this  rock  occurs  a  down-throw,  or  fitult^ 
the  general  direction  of  which  is  with  the  strike  of  the  great  coal  basin; 
that  is,  N.  30^  E.    As  Mr.  Lyon  does  not  mentioB  it  as  orosang  tt» 
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east  and  west  parallel  base  line,  and  as  I  could  discover  no  signs  of  it 
north  of  Red  river,  I  conciade  that  it  extends  but  a  few  miles.  The 
amount  of  down-throw  may  be  measured  along  the  iron  road,  leading  out 
of  Hardwick's  creek  to  the  furnace,  where  the  top  of  the  limestone 
formation  is  1,2 1 6  feet  fibove  tide,  whilst  three  eighths  of  a  mile  due 
south,  near  the  furnace,  it  is  1,376  feet  above  tide,  the  difference  being 
160  feet. 

The  following  section,  carefully  prepared  from  actual  measurements 
and  levels,  will  represent  this  local  peculiarity;  and,  at  the  same  time, 
the  formations  from  the  Standing  Bock,  at  the  east  end  of  the  county, 
to  the  State  House  Rock,  and  thence  across  the  northern  limb  of  Estill 
county  to  a  point  on  Red  river,  near  the  mouth  of  Hardwick's  creek. 
It  will  also  answer  for  the  extreme  northern  edge  of  Estill  county : 


The  sub-conglomerate  iron  ore  bed  is  well  developed  in  the  region 
just  described,  much  of  it  having  been  used  in  the  Estill  steam  furnace. 
It  occurs  in  a  compact  layer,  but  sometimes  also  in  kidneys,  cemented 
with  clay,  and  generally  lies  directly  upon  the  sub-carboniferous  lime- 
stone. It  can  be  traced  both  to  the  north  and  south  of  Red  river.  To 
the  eastward  it  seems  to  grow  thin  and  uncertain.  The  nodular  iron  ore 
of  the  olive-colored  shales  is  found  also  further  up  the  river ;  but,  owing 
to  the  dangers  of  navigation  and  the  want  of  roads,  neither  the  iron  ore 
nor  the  coal  can  be  profitably  mined.  These  are  serious  drawbacks  to 
the  prosperity  of  this  country.  This  county  will  not  compare  agricul- 
tursdly  with  those  bordering  it  on  the  southwest^  west^  and  north ;  nor 
do  its  high  cliff-bound  table  lands  present  so  kind  a  soil ;  yet  along  a 
portion  of  its  main  water  courses  are  to  be  found  many  broad  bottoms, 
admirably  adapted  for  the  raising  of  sugar  and  Indian  corn,  whilst  the 
limestone  benches  produce  as  well  as  in  the  other  counties. 


'    (•  DeTonian  black  slates,    ft.  Kaob  formation.    Xr.  Sub^sariMMiifeiiHis  liawto—.    <.  Sub-oon* 
gkMMrat*  mMSUTM.    (X  CongloiMnt*.    te.  Coal 
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ESTILL  COUNTY. 

By  the  recent  setting  off  of  Jackson  county  the  coal  area  of  Estill  has 
been  much  reduced,  being  now  confined  chiefly  to  a  narrow  strip  border- 
mg  on  the  south,  west,  and  northeast.  Its  outcrop  follows  the  contour 
lines  of  the  ridge  around  the  head  waters  of  Miller's  creek,  on  the  north 
side  of  the  Kentucky  river,  and  the  two  short  and  narrow  ridges  between 
the  Owsley  line  and  Ross  creek,  and  between  the  latter  and  Station 
Oamp  creds:,  on  the  south  side  of  the  river.  Small  detached  areas  occupy 
certain  ridges  around  the  heads  of  Red  Lick,  Middle,  and  Rock  lick 
forks.  This' coal  bed  has  been  opened  at  numerous  points  on  the  head 
waters  of  Miller's  creek.  At  the  Estill  furnace  it  measures  twenty-four 
inches,  but  thins  away  in  an  east  direction.  Its  coal  seems  to  be  more 
highly  esteemed  by  the  blacksmiths  where  it  is  thinnest,  for  they  are 
known  to  frequent  openings  at  a  great  distance  when  a  thicker  and  more 
conveniently  worked  bank  is  at  their  doors. 

The  iron  ore  underlying  this  coal  seems  to  attain  its  maximum  thick- 
ness in  that  portion  of  the  county  around  the  heads  of  Cow,  Miller, 
White  Oak,  and  Hardwick  creeks,  showing  itself  sometimes  in  the  form 
of  kidney  ore,  and  sometimes  in  solid  layers  or  blocks.  The  bed^ 
varying  firom  7  to  24  inches,  rests  for  the  most  part  directly  upon  the 
8ulM»Lrboniferou8  limestona  Imbedded  in  the  overlying  shales  is  fire- 
quently  found  a  twenty-four  inch  stratum  of  white  quartzose  sandstone, 
which  may  prove  valuable  for  manu&cturing  glass. 

To  the  presence  of  this  ore^  in  connection  with  a  partial  river  naviga- 
tion and  pretty  fidr  roads,  is  due  the  erection  of  the  fiimaces  which  will 
be  hereafber  described,  and  which  make  the  connecting  link,  as  it  were, 
between  the  great  Hanging  Rock  iron  re^on  to  the  north,  and  the 
Tennessee  iron  making  regions  to  the  south  and  southwest  Lower  in 
the  series,  especially  along  the  valleys  of  White  Oak  and  Cow  creeks, 
large  masses  of  nodular  iron  ore  are  disseminated  through  the  lower 
portion  of  the  olive  shales  of  the  knobstone  formation;  but  in  no 
instance  yet  known  do  these  occur  in  sufficientiy  close  contact  to  war- 
rant the  erection  of  iron  works. 

The  limestone  formation  which  caps  the  ridges  in  the  vicinity  just 
described,  and  which  to  the  eastward  is  found  under  the  conglomerate, 
beconies  thicker  and  more  cstvemoos  than  to  the  north.  ^  Sinks"  or  pot- 
holes  and  caves  are  to  be  met  with  on  every  side.    The  first  annoy  the 
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&nner  by  canying  off  the  sur&ce  water  under  ground ;  and  the  miner 
by  causing  frequent  ruptures  in  the  ore  beds,  quite  considerable  areas 
of  which  disappear,  being  either  lost  or  very  difficult  to  reclaim.  The 
caves  are  interesting  as  having,  a  half  century  ago,  afforded  shelter  to 
the  early  settlers,  who  not  unfrequently  erected  in  them  furnaces  for  the 
manufacture  of  saltpetre.  The  valleys  in  this  formation  are  pretty  gen- 
erally settled  and  yield  fair  crops.  The  ridges  flanking  them  are  covered 
with  chestnut,  white  oak,  and  pine,  and  afford  good  pasturage  for  cattle 
and  for  sheep. 

Hard  wick's  creek  flows  for  more  than  half  its  length  through  a  broad 
valley  cut  out  of  the  knob  formation.  Its  sides  are  flanked  with  ter- 
races of  limestone,  which  ^ve  8  to  10  barrels  of  com  and  10  to  12 
bushels  of  wheat  to  the  acre.  For  a  mountain  district^  it  is  thickly  set- 
tled, and  much  attention  has  been  paid  to  the  culture  of  the  Chinese 
sugar  cane,  making  a  rich  and  cheap  molasses^  but  with  a  greenish  taste, 
because  the  cane  is  cut  before  it  is  fully  ripa  It  has  been  proved  that  if 
the  stalks  are  allowed  to  become  as  yellow  as  those  of  the  ordinary 
Indian  corn,  while  the  quantity  of  juice  expressed  may  not  be  so  great^ 
a  much  superior  article  of  commerce  will  be  produced."^ 

In  this  valley  coal  has  been  bored  for — the  Devonian  black  slates 
having  been  mistaken  for  those  belonging  to  iiie  coal  measures.  In  one 
of  the  borings  the  upper  portion  of  the  auger  was  blown  out  into  the 
air  by  gas,  and  the  lower  so  bent  in  the  boring  as  to  stop  Hxe  work. 
At  the  head  of  the  broad  portion  of  the  valley,  Samuel  T.  Vaughn 
also  sunk  an  auger  to  the  depth  of  405  feet,  the  result  bdng  a  small 
but  constant  flow  of  petroleum.  He  reports  having  passed  tiurougfa, 
first  15  feet  of  surface  soil,  then  100  feet  of  black  slate,  then  100  feet 
of  a  light-colored  earthy  calcareous  rock^  followed  by  190  feet  of  gray 
limestone,  at  the  bottom  of  which  the  auger  dropped  into  a  cavity,  and 
when  withdrawn  salt  water  was  blown  out  for  a  short  time^  which  soon 
gave  place  to  the  present  flow  of  rock  oil 

Above  the  mouth  of  this  creek,  in  an  abrupt  bend  of  Red  river,  and 
in  the  extreme  north  end  of  the  county,  is  the  site  of  the  first^ron  fiur- 
nace  built  in  this  region.  On  account  of  its  distance  firom  the  ore  it 
was  pulled  down  in  1831,  and  the  present  Estill  steam  furnace  erected 

•  The  lower  portion  of  the  yallejB  of  Miller,  Cow,  and  Station  Camp  creeks  proMni  the  lame 
adTantages,  and  are  alio  thickly  settled. 
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in  its  st6ad.  Here  also  a  forge  was  built  in  the  year  1810,  and  worked 
sucoessiYely  by  T.  Dye  Owings,  Mason  &  Gist,  Jackson,  Mason  & 
Co.,  and  Josiah  A.  Jackson.  It  is  now  owned  and  worked  by  the  latter, 
and  contains  four  fires  and  one  hammer  worked  by  water,  and  makes 
blooms  from  metal  made  at  the  Estill  Furnace.  The  rolling  mill 
attached  to  this  forge,  and  owned  by  the  »une  party,  but  now  abandoned 
on  account  of  the  difficulty  of  obtaining  stone  coal,  was  erected  in  the 
year  1837  by  Lawell,  Jackson  &  Co.,  and  contained  7  furnaces  in  all,  2 
trains  of  rolls,  and  5  nail  machines,  working  up  the  blooms  made  in  the 
forge  into  merchant  bar  iron  and  nails. 

Estill  Steam  Furnace  lies  10  miles  S.  S.  E.  firom  the  forge,  and  was 
erected  in  1830  by  Mason,  Wheeler  &  Co.,  rebuilt  in  1849  by  Lawell, 
Jackson  &  Co.,  and  is  now  owbed  by  Jackson  &  Jones — Mr.  J.  W. 
Jones  being  the  resident  manager.  It  is  what  is  called  a  ^quarter  fur- 
nace;" has  a  capacity  of  2,500  tons  per  annum;  uses  a  cold  blast,  and 
makes  pig  metal  from  the  ores  found  in  the  vicinity.  The  metal  pro- 
duced at  this  furnace  chills  to  a  depth  of  1-16  inch  in  the  pig,  and  is 
highly  esteemed  for  the  manufacture  of  railroad  car  wheels. 

The  Cottage  Steam  Furnace  lies  to  the  east  of  the  last  named,  and 
was  built  in  the  year  1856  by  Mason  &  Wheeler,  and  made  in  1857 
725  tons  of  metal  firom  the  suboonglomerate  gray  carbonate  ore  of  the 
region.    It  is  a  quarter  furnace,  and  when  in  operation  used  a  hot  blast 

The  Kentucky  river  flows  in  a  west-northwest  course  through  this 
county,  dividing  it  into  two  nearly  equal  parts,  and  becomes,  at  certain 
seasons  of  the  year,  a  highway  along  which  the  coals  of  Owsley  county 
are  transported  to  Lexington,  Frankfort,  and  the  ports  along  the  Ohio. 
At  the  town  of  Irvine  it  fidrly  emerges  firom  the  mountain  district^  wind- 
ing round  the  base  of  the  Sweet  Lick  knob,  and  passing  westward  on 
through  the  comparatively  level  portions  of  the  county,  well  described 
in  Vol.  Ill  of  the  Reports. 

In  this  county,  as  in  others  situated  in  the  same  geological  position, 
occur  numerous  sulphur  springs,  the  most  noted  of  which  are  those  near 
Irvine,  issuing  from  the  black  slates  at  the  base  of  the  Sweet  Lick  knob, 
and  described  by  Dr.  Peter  under  the  head  of  Nos.  601  and  602  of  his 
report 

Be»des  these^  there  are  three  other  distinct  horizons:  first,  chalybeate 
qprings  issuing  from  ihe  dive  abaleo^  and  in  immediate  oooneotion  witii 
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the  deposits  of  nodidar  iron  ore  found  everywhere  in  this  formaticHi; 
seoondly,  hard  water  springs  gushing  from  caverns  in  and  at  the  base  of 
the  sab-carboniferous  limestone^  and  flowing  over  the  giit  stones  of  the 
knob  formation;  and  thircUy,  soft  water  sprio^  in  the  shaly  slopes 
under  the  conglomerate,  good  guides  in  tracing  the  sub^oonglomerate 
coal  bed.  The  so-called  springs  of  the  ^^ sinking  country**  are  merdy 
the  accumulated  masses  of  these  last,  which,  after  flowing  underground, 
re-issue  from  the  caves  of  the  underlying  limestone,  and  frequently  in 
sufficient  force  to  be  used  as  motive  power  for  grinding  grain. 

OWSLEY  COUNTY. 

The  whole  of  this  county  is  included  in  the  eastern  coal  field,  with 
the  exception  of  the  lower  portion  of  the  valley  of  Sturgeon  cred^  and 
the  valley  of  the  Kentucky  river,  from  the  mouth  of  that  stream  to  the 
Estill  county  Una 

The  lower  member  of  the  millstone  grit  formation  is  here  increased 
in  thickness,  and  goes  under  water  level  between  the  mouth  of  Contrary 
creek  and  a  point  three  quarters  of  a  mile  above  Proctor,  thus  leaving 
but  a  small  area  along  the  rivw  &om  which  to  mine,  though  upon  the 
streams  to  tiie  west  of  Proctor,  espedally  upon  Stuigeon  creek  and  its 
tributaries,  the  outcrop  presents  a  wider  field.  These  measures  conhiin 
four,  if  not  five,  veins  of  coal,  all  of  which  have  been  found  in  the 
vicinity  of  Proctor,  though  but  one  has,  as  yet,  reorived  much  attention 
from  the  miners.  This  one  is  known  as  the  ^^main  coal,*'  and  measures 
from  42  to  50  inches,  and  has  been  opened  and  mined  as  follows  : 

Dudley's  lower  river  bank ^ 817  feet«bove  tide. 

Philipp'fl  bank,  on  Mike*8  branch 763  feet  abore  tide. 

BeaUy'fi  river  banks -.  730  feet  above  tide. 

Beatty  k  Blount*s  Lower  Smfflebean  baaksi  John  G.  McGuire's  bank,  on 

Upper  Stnfflebean  creek 717  feet  abere  tide. 

Todd's  bank,  on  Main  river«  above  Proctor •  680  feet  above  tide. 

A.  McGaire*8  bank,  on  the  South  fork 67U  feet  above  tide. 

Henry  Smith's  bank,  on  Duck  fork. 
Dudley's  old  bank,  on  Sturgeon  creek. 

More  or  less  trouble  is  experienced  in  mining  this  ^*main  coaV^  alter- 
nately thinning  and  thickening,  as  it  does,  so  that  water  settles  in  the 
gangways  in  pools.  A  local  peculiarity  of  this  vein  here  seems  to  be, 
that^  no  matter  where  opened,  it  (Ups  for  a  short  distance  sharply  into 
the  hill,  and  then  obeys  the  general  dip  of  the  country,  which,  taken 
over  a  wide  extent,  I  calculate  at  three  fourths  of  a  d^ree  in  a  S.  52 
'E.  direction.    All  gangways  north  of  the  Main  river,  near  Prtrctor, 
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should  be  driven  a  litUe  noriib  of  west,  wBQst  upon  tbe  Soath  fork  they 
should  be  driven  due  west 

The  coal  is  bright^  and  breaks  with  a  square  batt  into  fine  large 
blocks^  which  bear  transhipment  Specimens  were  collected  fin:  analysis. 
The  vein  is  covered  by  a  black  shale  bed,  varymg  in  thickness  fi'om  one 
inch  to  four  feet;  but  it  has  been  really  protected  from  erosion  by  a  bed 
of  massive  gray  sandstone,  which,  in  every  locality  examined,  was  seen 
to  overly  it  In  the  shales,  immediatdy  above  this  last  rock,  is  a 
stratum  of  iron  nodules.  Sixty  feet  below  the  ^  main  coal  '*  is  a  per- 
sistent mass  of  hard  gray  sandstone,  with  a  bench,  or  terrace,  both 
above  and  below  it  These  constitute  good  guides  in  searching  for  the 
main  coal  in  this  region,  where  no  two  sections  can  be  obtained  showing 
the  same  disposition  of  rocks,  as  may  be  seen  by  the  following  sections 
and  thdr  appended  notes.  No.  1  is  reproduced  from  Vol.  I,  p.  216,  of 
the  Reports;  No.  2  is  a  section  of  the  rocks  at  Dudley's  lower  river 
banks,  above  the  mouth  of  Contrary  creek;  and  No.  3  is  of  the  rocks 
at  McGuire's  baidc,  on  the  South  fork : 
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I        I       I 


I       I 


Yellow  Bhaly(l;  Band- 
stone. 


Scbistose,  ferruginous 
and  carbonaceous  S.  S 
Coal. 

Gray  argill.  sbales. 


17 


i99     I        I        I 


151 


I        I        I 


E^35 


37 


Space,  with  sbalj  rocks 
concealed. 

Bluish-gray  shale,  with 
car.  of  iron. 


Space,  with  rocks  con 
cealed  in  slope. 


Shaly  sandstone,  thin 
bedded. 


350 


911 


I        I 


I       I 


I        I 


I        I        I 


I        I        I 


Massive  sandstone.  (2) 

Black  shale. 
Main  coal. 
BUck  shale. 

Space,  with  soft  rocks 
concealed  in  slope. 

Coal  and  fire  clay. 

Coal  and  clay.  (5) 

Hard  sandstone,  under 
bed  of  iron. 


I       I 


I        I 


I       I 


151 


o  o  o  o  o 


I    r 


I     I 


I    I 


21 


30 


Top  of  hill. 

Thin  bedded  gray  S.S 

Shaly  aandstone. 


Shaly  sandstone. 
Ripple  naarked  S.  8. 

Shaly  aandstone. 

Nodulariron  ore  shales] 
Compact  gray  S.  S. 
Black  shale. 
Coal.  (6) 

Alternating     sand- 
stones and  shales. 


Ash-colored  shales. 


30    Sandstones.  (3.) 


Covered  spac«,  with 
bench  aboTe  and  be- 
low— ^probably  shalj 
sandstone. 


Compact  yellow  sand- 
stone. 

Coal.  (4) 
Black  slate. 

Sub-carboniferous 
limestone. 
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344 


314 


239 
224 


203 


I        I        I 


I        I        I 


I        I        I 


I        I 


I        I        I 


I       I 


114 


30 


75 


15 


21 


45 


37 


Top  of  hill. 

SchiBtofle,  femiginotis, 
and  c&rbonaceous  S.  S.! 

Coal  outcrop. 
Nodular  iron  ore. 


CoTered  space. 
Soft  rockaT 


Thin    bedded    dark- 
gray  sandstone. 

Shaly  sandstone. 


Space,  with  soft  rocks 
concealed. 


Hard  gray  sandstone. 
Main  coal. 


Covered. 


Level  of  South  fork. 


It  will  be  seen  by  these  that  150 
feet  above  the  main  coal  van  is 
another  aboat  18  inches  thick.  It 
is  foand  back  from  the  river  in 
those  hills  which  are  capped  with 
the  massive  yellow  sandstones  of 
the  conglomerate  member.  Below 
the  main  bed,  and  35  to  40  feet 
over  the  hard  gray  sandstone 
above  mentioned,  occur  locally  two 
thin  seams  of  coal  close  together; 
and  still  lower  down  in  the  series 
a  third  is  to  be  foand,  145  feet  be* 
low  the  main  bed,  and  just  above 
the  top  of  the  sub-carboniferous 
limestone.  This  last  mentioned 
does  not  exceed  12  inches  in  thick- 
ness in  any  of  the  numerous  out- 
crops examined.  On  Sturgeon 
creek  at  its  mouth,  and  also  one 
mile  above  its  mouth,  this  coal  is 
underlaid  with  a  two-inch  vein  of 
fire  clay,  the  whole  resting  upon  a 
fine  grained  black  slate  beautifully 
marked  with  Sigillaria.  This  slate 
has  been  mistaken  and  mined  for 
cannel  coal.    Nodules  of  iron  ore 

(1)  This  rock  attains  a  thickness  of  80  ieet, 
and  forms  the  capping  of  the  ridges  back  from 
the  river. 

(S)  This  rock  is  a  single  stratom  of  13  feet* 
over  Beatty  k  Bloant*s  opening. 

(3)  At  Beatty*8  river  banks  the  top  of  this 
rock  is  76  feet  below  the  coal. 

(4)  This  coal  shows  itself  on  Oontrary 
creek,  15  feet  above  the  L.  S. 

(5)  A  2-inch  vein  of  coal  occurs  on  nm« 
level  one  mile  np  Contrary  creek. 

(5)  This  coal  is  150  feet  above  th#  L.  8.  at 
a  point  one  mile  op  Sturgeon. 
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are  disseminated  through  the  thin  beds  of  shales  wluch  lie  above  and 
below  this  coal.  Thin  beds  of  carbonate  of  iron  have  been  found  in 
connection  with  the  main  coal  bed,  and  nodules  of  the  same  occur  under 
the  upper  coal ;  but  at  none  of  these  three  horizons  could  I  find  iron 
ore  in  workable  masses. 

Proctor  lies  in  one  of  the  cross  waves  of  the  coal  field,  and  the  sab- 
conglomerate  member  of  the  millstone  grit  formation  seems  here  to  have 
attained  its  greatest  thickness,  measuring  296  feet.  To  the  N.  E.  in 
the  ridge  between  the  Stufflebeans  and  MiUer's  creek,  it  measures  195 
feet,  whilst  in  Powell  county  it  is  reduced  to  85  feet  The  upper  or  con- 
glomerate member,  however,  increases  in  the  same  direction,  from  about 
60  feet,  near  Proctor,  to  90  feet  on  Miller's  creek,  and  196  feet  at  the 
State  House  Bock  in  Powell  county,  thus  keeping  ttjO  thickness  of  the 
whole  the  same  throughout,  in  spite  of  the  great  changes  in  both  its 
members.  On  the  west  crest  of  Brush  mountetin,  in  the  southwest 
comer  of  the  county,  the  covered  dopes  between  the  top  of  the  lime- 
stone and  the  conglomerate  measure  211  feet,  and  the  conglomemte 
member  it«d[f  is  82  feet  tiiick,  and  forms  the  base  of  the  sur&ce  soil  of 
all  that  region. 

The  limestone  on  this  part  of  oar  line  has  also  increased  to  191  feet 
in  thickness.  From  these  measurements,  and  others  obtained  down  the 
Kentucky  river,  I  am  able  to  present  the  following  profile  section,  extend-^ 
ing  fi*om  Proctor  in  a  west  course,  across  Sturgeon  creek  and  Brushy 
mountain,  to  the  county  line,  and  thence  into  Estill  county  across  Station 
Camp  and  Drowning  creeks : 


The  drainage  of  the  county  is  through  the  North,  Middle,  and  South 
forks,  which  meet  near  Proctor  and  flow  into  Estill  county  through  the 


(.  D«TonSaa  bkek  lUUi.    # .  Upper  SUuriAii  rocks,    h  Knob  formation. 
"      -~        f.  Bub-conglomerate  mMUNiNi.    eo.  Coal  meaetirii.    C 


L.  8ab-eaibo2iU^ 


fOPOQBAFmCAL  BSSPOBS  Of  GEOLOGICAL  BURVBT.  479 

valley  of  the  main  Kentucky  river.  These  streams  cat  deep,  and  the 
weetern  portion  of  the  county  is  mostly  high  ridge  land,  the  Brushy 
mountain  attaining  an  elevation  of  1,300  feet  above  tid&  North  of  the 
river  the  timber  is  large;  oak,  chestnut,  mountain  maple,  with  some  pine 
and  dogwood,  being  the  principal  growth. 

JACKSON  COUNTY. 

This  county  was  erected  in  1858  out  of  portions  of  Estill,  Owsley, 
Laurel,  Rockcastle,  and  Madison,  and  its  general  boundary  may  be 
described  as  follows :  Commencing  at  tlie  ^Big  Hill,*'  it  follows  the  Mad- 
ison turnpike  to  the  Rockcastle  river ;  thence  up  the  river  to  the  mouth  of 
Moore's  creek  and  across  to  Terrors  creek,  up  the  latter  to  the  Gap 
between  Sexton's  Island  and  Sturgeon  creeks;  and  thence  along  the 
road  leading  from  Manchester  to  Irvine,  to  Station  Camp  creek ;  thence 
in  a  south  of  west  course  between  Red  and  Rock  Lick  forks  of  Station 
Camp  creek  to  the  ridge  dividing  the  former  from  the  South  fork ;  and 
thence  along  that  ridge  south-southwest  to  the  point  of  starting,  near 
Robert  Cox's,  on  the  Big  Hill. 

The  whole  county  may  be  said  to  occupy  that  portion  of  the  high 
land  between  the  Kentucky  and  Cumberland  rivers  drained  by  the  head 
waters  of  Station  Camp  and  Sturgeon  creeks  northward,  and  by  those 
of  the  Rockcastle  river  flowing  southward. 

Its  county  seat,  McKee,  is  situated  in  Indian  Creek  valley,  near  the 
mouth  of  Birch  Lick  fork,  and  lias  an  elevation  of  1,040  feet  above 
tide;  whilst  the  **Big  Hill,"  in  the  western  corner,  is,  peihaps,  the  high- 
est point,  being  1554  feet  above  tide. 

The  sur&ce  soil  is,  for  the  most  part,  composed  of  the  ferruginous 
shales  immediately  overlying  the  conglomerate,  but  in  the  southwestern 
part  of  the  county  the  streams  which  are  cut  in  the  limestone  open 
broad  and  productive  valleys.  In  the  extreme  north  of  the  county  this 
latter  formation  is  cut  entirely  through,  presenting  its  stratum  edges  in 
bluffs,  so  that  Rock  Lick  and  a  portion  of  War  fork  flow  in  the  upper 
member  of  the  knobstone  along  valleys  as  fertile  as,  or  even  more  fertile 
than  those  above. 
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The  following  presents  a  section  profile  of  the  county: 


Indian  Creek 
vaUey 
C        e  e    C 


The  sub-conglomerate  coals  extend  over  the  whole  county,  except 
where  cut  out  by  the  water  courses  just  mentioned.  Fully  one  third  of 
its  area,  however,  is,  at  present,  practicable  only  by  shafting,  since  the 
coals  are  under  water  level.  The  eastern  portion  has  not  been  examined ; 
but  I  am  inclined  to  think  that  the  upper,  or  Goose  cre^  coals,  may  be 
found  in  the  hills  separating  Sturgeon  waters  from  those  of  the  main 
South  fork. 

To  the  northeastward,  on  the  heads  of  Granny  Dismal,  and  Wild 
Dog,  the  lowest  coal  of  the  true  coal  measures  is  frequently  met  with, 
very  thin  throughout,  avera^ng,  where  examined,  about  4  inches,  and 
lying  in  darkish  fossiliferous,  sandy  shales,  with  a  roofing  of  black 
ferruginous  shales,  measuring  12  inches  in  thickness. 

The  ridges  in  this  vicinity  are  broad  and  flat,  and  grow  the  largest 
yellow  pine  yet  seen  along  the  line. 

From  the  dividing  ridge  between  War  fork  and  Laurel  fork,  the  line 
pitches  down  into  Indian  creek,  where  it  first  strikes  the  main  coal  vein 
of  the  county.  This  coal  has  in  no  instance  been  &irly  opened,  and  is 
very  imperfectly  stripped,  so  that  its  real  thickness  and  quidity  is  hardly 
known. 

On  the  Bee  branch  of  Indian  creek  its  outcrop  measures  18  inches. 
In  Bill's  branch  of  Indian,  one  and  a  half  miles  north  of  McKee,  it  has 
been  scraped  out  from  under  its  sandstone  capping  to  a  depth  of  14 
inches,  and  proves  to  be  an  excellent  coaL  Appearances  in  the  vicinity 
induced  me  to  believe  that  this  coal  would  increase  very  much  in  thick- 
ness under  the  ndghboring  hills.  Ik  lies  about  150  feet  under  the  sand- 
stone blufis  capping  the  ridge,  and  about  60  feet  above  the  limestone.  To 
the  northwest  of  McEee,  on  Birch  Lick  creek,  near  the  house  of  James 
Isaacs,  it  lies  60  feet  above  the  limestone,  and  measures  2^  feet  in  tbick- 
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ness — the  upper  2  inches  bdng  impure — and  is  imbedded  in  bluish  fer- 
ruginous shale,  6  feet  of  which  underlies  a  16  inch  band  of  hard  sand  rock. 
It  has  again  been  opened  by  Mr.  H.  Sloan,  on  the  same  stream,  further 
up,  where  it  measures  2  feet  in  thickness,  and  presents  the  same  pecu- 
liarities as  at  the  Isaac's  bank.  Through  this  whole  r^on  a  well 
pronounced  terrace  marks  the  place  of  this  coal.  Its  outcrop  has  a 
rather  sulphurous  appearance,  which  the  bed  will  probably  lose  when 
worked.  This  same  bed  has  been  found  cropping  out  in  the  valleys  on 
the  other  side  of  the  long  ridge,  which  lies  to  the  north  of  this  county. 
The  rocks  in  this  region  all  dip  to  the  southeast. 

Up  the  Clover  Bottom  waters,  in  the  ridge,  the  bed  measures  30  inches 
thick,  with  the  same  cbaracteiistics :  an  impure  upper  portion,  and  an 
overlying  hard  band  of  sandstone;  but  the  accompanying  shales  contain 
more  iron  ore. 

At  the  Big  Hill  there  appears  to  be  a  thinning  out  of  the  coal  mea- 
sures, the  main  bed  also  coming  to  a  knife  edge;  but  the  iron  ore  at  this 
point  shows  itself  in  greater  forca  Below  William  Gelding's  house,  for 
instance,  along  the  slopes  overlooking  Horse  lick  waters,  a  distinctly 
marked  horizon  is  easily  traced  by  large  and  numerous  masses  of  car- 
bonate ore  l3ring  in  a  band  on  the  surface. 

Beech  timber  attains  a  large  size  in  all  the  valleys  cut  in  the  limestone^ 
and  the  laurel  thickets  mark,  as  usual,  the  &ce  of  massive  sandstone 
which  bluffs  out  near  the  tops  of  all  the  ridges. 

ROCKCASTLE    COUNTY. 

This  county  may  be  divided  into  two  equal  portions ;  the  western  half 
being  formed  of  long  rolling  ridges  of  the  sub-carboniferous  limestone, 
and  the  conical  hills  of  the  knob  formation ;  whilst  the  eastern  hal^  as 
can  be  seen  in  map  No.  1,  is  composed  of  islands  (so  to  speak)  of  the 
coal  measures,  which  lie  out  from  the  shore  of  the  great  coal  field. 
These  outiiers  are  protected  by  patches  of  conglomerate,  forming  the 
tops  of  ridges  which  lie  between  the  western  tributaries  of  the  Rock- 
castle river,  all  of  them  cutting  down  into  the  sub-carboniferous  lime- 
stone. The  general  dip  of  the  rocks  is  to  the  southeast;  so  that  the 
streams,  which  flow  westwardly  into  the  river,  cut  very  little  into  the 
limestone.  The  line  of  the  Rockcastle  river  is,  therefore,  the  true  edge 
of  the  solid  coal  field. 

The  millstone  grit  and  sub-carboniferoufl  fonnatioM  of  thii  county 
61 
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obey  the  general  law  of  thickemng  along  the  soatheast  line  of  strike; 
and  thin  away  northwestwardly  from  the  Rockcastle  river  towards  the 
outer  limits  of  the  coal  field,  as  will  be  clearly  shown. 

The  conglomerate  member,  which,  in  the  southeast,  is  80  feet  thick, 
thins  out  towards  the  head  of  Boundstone  creek.  Along  the  ridge 
dividing  it  from  the  Kentucky  river  waters,  nothing  remains  of  it  but 
detached  masses  or  thin  plates,  which  lie  immediately  upon,  or  but  a  few 
feet  above,  the  limestone.  A  remarkable  number  of  holes  here  occur  in 
this  rock,  to  be  accounted  for  only  by  reference  to  the  cavernous  char- 
acter of  the  underlying  limestones.  On  Roundstone  creek,  six  miles 
above  its  mouth,  a  quarry  has  been  opened  into  this  rock,  which  was 
formerly  extensively  worked  for  millstones. 

The  sub-conglomerate  member,  with  its  coal  beds,  seems  to  obey  the 
same  law;  for  on  Skeggs'  and  Eagle  creeks,  and  on  the  Rockcastle 
river,  near  the  month  of  Roundstone,  it  measures  240  feet;  whilst  on 
the  ridge,  at  the  head  of  Brush  fork  of  Roundstone,  it  has  decreased  to 
102  feet;  and  still  further  to  the  northwest,  on  the  ridge  near  the 
Mullin  plac^  on  the  Scaffold  Cane  road,  it  measures  but  40  feet  in 
thickness. 

At  the  point  last  mentioned,  I  found  the  sub-carboniferous  limestone 
115  feet  thick;  in  the  ridge  to  the  south  of  Reed^s  tannery,  on  Clear 
creek,  145  feet;  whilst  on  Roundstone  creek  it  is  152  feet,  and  at  Mt 
Vernon  182  feet  thick.  From  measurements  made  in  the  adjoining 
county,  1  have  reason  to  believe  it  attains  a  thickness  of  from  220  to 
240  feet  in  the  southeast  comer  of  this  county. 

The  cavernous  member  of  this  limestone  occurs  about  100  feet  below 
the  top  of  the  formation,  and,  where  exposed  by  the  erosion  of  the 
valleys,  it  swallows  up  the  waters  which  come  in  from  the  neighboring 
hillsides  only  to  yield  them  up  again  at  the  mouths  of  lower  caves,  or 
in  powerful  springs  at  the  very  base  of  the  formation,  at  its  junction 
with  the  knobstone ;  a  fine  instance  of  which  is  seen  in  Langford's  branch 
below  Mount  Vernon.  There  is  a  higher  level,  50  or  60  feet  above  this, 
where  springs  are  common,  issuing  from  a  fine  grained,  white  lime  rock, 
much  esteemed  in  this  and  the  adjoining  counties  for  burning.  The 
Main  street  of  Mount  Vernon,  (1,156  feet  above  tide,  opposite  the  court- 
house,) is  upon  this  stratum,  locally  known  as  the  Marble  limestone. 
At  t)iD  l0?tf  gpraid  dat  widti  temciB,  over  which  vre  wsMerBd  Am  Anas 
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of  this  portion  of  the  coanty.  Bdow  this  level  the  limestone  shows  at 
times  a  semi-oolitic  structure;  and  where  I  examined  it  on  Renfro's  creek, 
it  was  accompanied  by  a  red  streak.  In  the  valley  of  this  stream,  and 
in  Roundstone  creek,  are  to  be  found  great  numbers  of  geodes,  con- 
taining quartz.  Their  place  in  the  rocks  I  could  not  satisfactorily 
determine  although  it  is  probably  no  great  distance  above  the  Marble 
limestone. 

The  next  lower  formation  occurs  at  many  points  upon  our  line;  but 
being  mostly  beneath  the  drainage  level  of  the  country,  it  was  impossi- 
ble to  get  its  thickness. 

The  upper  portion  of  the  knobstone  in  this  county  is  in  thin  olivo- 
colored  layers,  of  a  fine  compact  grain,  well  suited  for  building  stona 
Grindstones  are  often  made  of  them. 

The  coal  bed  of  this  county  that  has  been  most  worked  covers  but  a 
portion  of  the  area  described  as  belonging  to  the  coal  measures,  and  it  is 
only  in  the  eastern  parts,  bordering  on  the  Rockcastle  river,  that  it  may 
be  looked  for  as  sufficiently  thick  to  be  worked  with  profit  Even  there 
the  want  of  good  roads  will  be  a  serious  drawback,  as  the  river  afibrds 
no  facilities  for  transportation.  In  &ct,  navigation  is  impossible  at  such 
points  as  at  the  Narrows,  so  long  as  vast  blocks  of  the  conglomerate  are 
permitted  to  keep  undisputed  possession  of  its  bed. 

This  coal,  as  in  Jackson  county,  has  not  been  mined,  but  only 
stripped.  Upon  the  nose  of  the  ridge,  between  Clear  and  Brush  creeks, 
it  WTis  found,  by  Mr.  Langford,  to  measure  33  inches,  with  a  sulphurous 
bench,  four  inches  thick,  running  through  the  middle;  it  has  a  six  feet 
capping  of  shale,  upon  which  rests  a  ten-inch  band  of  extremely  hard 
rock.  One  mile  south  from  Mt  Vernon  it  has  also  been  opened  upon 
the  &rm  of  Charles  A.  Ledd,  who  reports  it  to  be  a  good  coal,  of  29 
inches  in  thickness.  In  Graves'  Hollow,  branch  of  Skeggs'  creek,  it 
has  been  mined  by  G.  Jones;  but,  owing  to  the  bank  having  Men  in,  I 
was  unable  to  obtain  its  thickness.  It  lies  here  80  feet  above  the  lime- 
stone, and  has  been  also  opened  in  many  places  on  the  West  fork  of 
Skeggs'  creek ;  but  all  the  banks  examined  were  found  caved  in ;  and, 
in  fact,  in  no  instance  could  I  form  a  correct  judgment  of  either  the 
real  thickness  of  the  bed  or  of  its  quality,  for  it  was  never  mined  far 
enough  in  to  get  past  the  unpure  ^  tailings.'' 

Above  Henry  Mullins',  on  Taylor's  Spring  branch,  and  near  the  top 
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of  the  ridgOy  a  bed  of  coal,  measuring  39  inches^  has  been  strack,  with 
a  black  slate  floor  and  roofing.  This  is  unlike  the  others,  and  higher 
np  above  the  limestone,  and  may  be  the  equivalent  of  the  main  coal  of 
Proctor ;  but  there  are  not  sufficient  proofs  to  establish  the  &ct. 

The  lower  small  vein,  just  above  the  limestone,  can  be  traced  along 
nearly  the  whole  extent  of  the  Una  In  the  hill  east  of  Mount  Vernon 
it  appears  in  connection  with  a  chalybeate  spring. 

Agriculturally  speaking,  this  county  is  more  &vored  than  its  north- 
eastern neighbors^  inasmuch  as  the  fertile  limestone  terraces  spread  over 
a  greater  portion  of  it ;  and  the  valleys,  being  often  cut  in  the  shales 
of  the  underlying  olive  shales,  are,  consequently,  broad,  and  present 
&cilities  for  lowland  culture  impossible  in  the  higher  formations. 

I  noticed  one  fact  in  regard  to  the  high  ridge  land,  which  I  think 
worthy  of  remark,  viz :  that  the  fruit  trees  in  the  numerous  small 
orchards  had  not  been  injured  like  those  in  the  lowlands  by  the  unusally 
late  frost  of  the  present  year. 

Sugar  trees  and  hickory  abound  all  along  the  limestone  valleys,  as  well 
as  some  beech.  The  heavier  growth  of  the  ridge  land  would  be  very 
valuable  were  the  river  cleared  of  obstructions  for  its  transit  to  a 
market. 

PULASKI  COUNTY. 

This  is  the  largest  of  the  counties  traversed  by  the  outcrop  base  line ; 
and  one  half  of  it  is  coal  measures — divisible  into  three  districts. 
The  first  lies  between  the  Cumberland  river  and  the  Big  South  fork, 
locally  known  as  the  ^  Texas  District"  The  second,  and,  at  present, 
most  important  of  the  three,  is  circumscribed  by  the  contour  lines  of  a 
system  of  ridges  filling  up  the  space  between  Rockcastle  river,  Cumber- 
land river.  Buck  creek,  and  Sinking  Valley.  The  last  mentioned 
valley,  strangely  enough,  does  not  appear  at  all  on  the  map  of  Ken- 
tucky, although  it  is  near  twenty  miles  in  length.  Its  course  is  nearly 
due  south,  to  the  east  o^  and  parallel  with.  Brush  fork  of  Buck  creek, 
into  the  latter  of  which  it  empties,  a  few  miles  above  the  crossing  of  the 
Somerset  and  salt  works  road.  The  third  district  occupies  a  small, 
irregularly  shaped  area  between  Pitman  and  Buck  creeks,  and  between 
the  Cumberland  river  and  the  road  leadmg  from  Somerset  to  London. 

The  average  thickness  of  the  sub-conglomerate  member  of  the  mill- 
stone grit  formation,  in  the  second  of  these  districts,  is  about  200  feet 
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At  MoKee's  mines  it  reaches  233  feet  Further  west  it  is  191  feet 
thick.  It  contains  five  beds  of  coal,  two  of  which  are  workable,  the 
lower  being  known  as  the  ^'McKee  vein/^  and  the  upper  as  the  "^Main 
vein." 

The  dip  of  the  rocks  continues  to  be,  as  in  Rockcastle  county,  to  the 
southeast  This  is  shown  best  by  the  &ct  that  the  top  of  the  limestone 
is  102  feet  above  the  river,  at  the  mouth  of  Boundstone  creek,  in  Rock- 
castle county ;  but  by  the  time  it  goes  down  to  the  moudi  of  the  river  it 
is  but  just  above  the  water  level.  This  portion  of  the  county  is,  there- 
fore, fortunate  in  having  its  coal  beds  near  the  river  for  transportation, 
and  so  situated  that  they  can  be  entered  by  the  miner  on  all  three  sides 
of  the  area — ^upon  the  waters  of  both  rivers,  and  upon  those  of  Buck 
creek.  This  is  particularly  noticeable  in  the  comparatively  small  space 
between  the  mouths  of  Buck  creek  and  Bockcastle  river,  where  no  less 
than  fourteen  streams  cut  through  both  beds  and  afford  ample  &cilities 
for  the  construction  of  cheap  tramways  down  to  the  landings. 

The  lowest  of  these  five  beds,  lying  about  27  feet  above  the  top  of 
the  limestone,  is  thin. 

The  second,  in  ascending  order,  varies  in  height  above  the  limestone 
from  80  to  93  feet,  and  is  irregular  in  thickness.  An  opening  has  been 
made  in  it  by  Alexander  McKee,  at  the  point  of  a  nose  between  two 
branches  of  main  Big  Lick  creek,  one  and  a  half  miles  back  from  the 
river,  down  to  which  latter  runs  an  iron  railway.  It  is  a  double  bed, 
and  has  a  clay  parting,  which  thins  as  it  enters  the  body  of  the  hill. 
The  bed  shows  an  outcrop  of  from  one  and  a  half  to  three  feet;  but  at 
the  McKee  mines  I  measured,  in  the  left  hand  gangway,  four  feet  six 
inches  of  coal,  with  a  clay  parting  of  thirty  inches.  In  the  right  hand 
gangway  a  mere  streak  of  clay  separates  one  foot  of  an  upper  bench 
from  three  feet  nine  inches  of  a  lower  bench,  permitting  the  miner  to 
take  out  four  feet  nine  inches  of  coal.  As  to  the  continuance  of  this 
thickness  of  the  bed  throughout  the  entire  area,  I  was  unable  to  form  an 
opinion,  as  it  has  been  thoroughly  opened  with  a  view  to  transportation 
only  at  the  Nashville  company^s  mines,  above  mentioned. 

It  is  to  be  remarked  that  this  double  bed  on  the  Cumberland  corres- 
ponds, in  its  height  above  the  limestone,  with  the  two  thin  beds,  one  of 
six  and  the  other  of  foiur  inches,  which  occur  on  the  Kentucky  river 
above  Proctor,  and  which  are  noted  in  Vol  I^  p.  216,  of  this  Surv^; 
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and,  also,  that  the  '^Main  coal''  of  the  Cumberland  is  at  the  same  hdght 
above  the  limestone  as  the  main  vein  of  Proctor. 

The  third  coal  bed,  which  varies  in  thickness  from  six  to  twelve 
inches,  comes  in  40  feet  above  the  double  bed  last  described,  or  125 
feet  above  the  limestone. 

The  main  bed  of  this  r^on,  25  feet  above  the  last,  or  150  feet  above 
the  limestone,  has  been  opened  in  many  places,  and  varies  in  thickness 
irom  39  to  54  inches.  About  50  inches  seems  to  be  the  usual  thick- 
ness in  the  mines  examined. 

The  fifth  bed  occurs  about  15  to  20  feet  above  the  last  named,  and  is 
found  in  connection  with  the  iron  ore  described  on  p.  235  of  Vol.  I  of 
the  Survey. 

The  base  of  the  conglomerate  lies  25  feet  above  this.  It  measures 
about  80  feet  in  thickness,  and,  for  the  most  part,  formSy  in  this  portion 
of  the  country,  the  capping  of  the  ridges;  but  immediately  overlooking 
the  Rockcastle  river,  it  is  covered  with  a  sufficient  quantity  of  the  shales 
of  the  true  coal  measures  to  take  in  a  3i  to  4  feet  vdn  of  coaL 

There  are  three  distinct  beds  of  shale  containing  iron  ore  traceable  in 
the  hills  on  the  Cumberland  river  and  upon  the  route  of  the  outcrop 
base  line,  whieh,  in  this  county,  skirts  the  western  margin  of  the  coal. 
The  first  of  these,  a  gravelly  ore,  shows  itself  under  the  lowest  coal,  and 
from  15  to  20  feet  above  the  limestona  The  second  lies  about  10  feet 
above  the  McKee  vein,  or  90  feet  above  the  limestone;  on  main  Big 
lick  creek,  just  above  Mr.  McKee's  house,  it  shows  itself  in  kidney- 
shaped  masses,  weighing  from  1  to  35  pounds,  and  embedded  in  a  gray 
shale  stratum  5  feet  thick.  Two  analyses  show  this  to  be  a  thurty  per 
centum  ore,  containing  sufficient  calcareous  matter  to  flux  itself  The 
third  ore  bed  lies  near  the  base  of  the  conglomerate,  and  will  probably 
prove  to  be  the  most  productive.  There  are  also  indications  of  an 
earthy  iron  ore  just  above  the  main  coal  bed;  such,  for  instance,  as  that 
over  the  Sear's  bank  in  the  Pitman  Hills,  and  the  9  inches  band  show- 
ing itself  just  above  the  Widow  Pointer's  house,  at  the  head  of  No 
Name  branch  of  Line  creek.  Below  the  house  a  12  inches  coal  vein 
h^  been  opened  by  J.  Burdine,  which,  fi*om  its  accompanjring  kidney 
ore,  and  fi:om  its  height  above  the  limestone,  1  judge  to  be  the  equivalent 
of  tiie  third  coal  bed.  The  same  coal  bed  has  been  opened  in  the  ridge 
dividing  the  Olifty's  firom  Whetstone  creek,  where  it  measured  9  to  10 
inohes. 
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Indications  of  the  McKee  coal  bed  are  foand  in  the  northern  end  of 
the  Pitman  Hills,  in  the  heads  of  Blazed  and  Long  Hollows,  and  the 
Btreams  running  into  Buck  creek. 

The  probable  equivalent  of  the  main  bed  has  been  opened  in  the  hills 
If  miles  S.  of  E.  from  Collier's  Mill,  on  Pitman's  creek.  It  lies  152 
feet  above  the  limestone,  and  near  the  crest  of  the  ridge  overlooking 
Buck  creek.  When  worked,  it  measured  39  inches,  with  a  clay  parting. 
The  bed  will  be  found  to  exist  and  yield  well  on  both  sides  of  the  Pit- 
man Hills,  furnishing  a  bountiful  supply  of  fuel  to  the  thickly  populated 
districts  to  the  west  and  northwest^  which,  in  fact^  must  draw  theu:  con- 
tingent from  this  r^on,  as  no  coal  of  any  account  can  be  found  west  of 
Pitman's  creek,  owing  to  the  rapid  rise  of  all  the  strata  northwestward,  ^ 
as  seen  in  the  following  section,  made  from  the  junction  of  the  Cumber- 
land and  Laurel  rivers  to  Fishing  creek,  through  the  village  of  Somer- 
set: 


The  sudden  increase  of  dip  can  be  plainly  seen  on  the  river,  to  the 
south  of  the  county  seat;  for  the  whole  150  feet  of  knobstone,  exposed 
at  Waitsboro',  goes  under  water,  at  the  mouth  of  Pitman's  creek,  in  a 
distance  of  only  two  miles.  In  like  manner,  the  lower  portion  of  the 
overlying  limestone^  at  Pitman's  creek,  forms  the  tops  of  the  high  hills 
between  Somerset  and  Fishing  creek. 

Pulaski  county,  considering  the  great  extent  of  its  good  &nning  land, 
based  upon  the  limestone  and  knobstone  formations^  and  the  breadth  of 
its  mineral  area,  and  its  valuable  forest  timber — stands  among  the  very 
first  of  the  counties  of  the  mountain  district.  At  present,  this  whole 
r^on  is  nearly  inaccessible :  as  the  rivers,  which  would  otherwise  be 
highways  for  the  exportation  of  its  productions,  are  not^  and  can  not  be 
put,  in  navigable  order,  until  the  huge  masses  of  conglomerate,  which 
lock  up  the  Big  South  fork  and  RockcasUe  river,  are  blown  away,  and 
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something  is  done  to  circumvent  the  dangerous  shoals  which  obstruct  the 
main  Cumberland  river  and  retard  the  development  of  its  coal  banks. 

The  proposed  railroad,  to  connect  Lexington,  Frankfort,  and  Cincin- 
nati with  the  rich  valleys  of  Eastern  Tennessee,  if  carried  through  the 
rolling  limestone  portion  of  Pulaski  county,  could  cross  with  compar- 
atively little  diflSculty  the  Cumberland  river  just  below  the  coal,  and 
there,  gaining  the  ridge  which  runs  through  the  Texas  District,  could  be 
carried  over  a  nearly  level  country  to  the  eastern  slopes  of  the  Cumber- 
land mountains  overlooking  Eoioxville.  This  would,  at  once,  bring  the 
coal  into  market,  and  open  up  the  valuable  white  pine  lands  which 
border  on  Tennessee  and  also  the  red  cedar  lands  to  the  north  of  them. 

The  limestone  formation  continues  to  thicken  through  this  county  south- 
westwardly,  ijneasuring  250  feet  at  two  points  on  Buck  creek,  and  242 
feet  in  the  Long  Hollow.  Through  it  is  cut  the  long,  dish-shaped  Sink- 
ing Valley,  with  side  slopes  yielding  fine  crops  of  blue  grass  and  grain. 
The  upper  portion  of  Buck  creek,  also,  runs  in  this  formation,  but  passes 
into  the  underlying  knobstones  just  above  the  crossing  of  the  salt  works 
road.  Pitman's  creek  runs  in  it  to  its  mouth.  These  last  two  streams 
furnish  admirable  milling  power;  and  the  introduction  upon  them, 
within  tiie  last  few  years,  of  the  finer  kinds  of  millstones,  has  given  a 
wonderfiil  impetus  to  the  &rming  interests  of  the  neighborhood.  Now 
that  wheat  can  be  properly  ground,  and  so  made  profitable  at  a  distance, 
the  old  system  of  an  endless  succession  of  crops  has  given  way  to  tiie 
more  healthfiil  alternation  of  deep-rooted  grasses  and  grains,  improving 
the  worn  out  lands,  and  increasing  their  money  value ;  while  another 
and  remoter  consequence  is  seen  in  a  more  attentive  and  successful 
sheep  raising. 

WAYNE   COUNTY. 

One  half  of  the  area  of  this  county  is  embraced  within  the  coal  field, 
which  contains  not  only  the  five  sub-conglomerate  coals,  but  in  the 
extreme  southeast  corner  the  large  beds  of  the  upper  coal  measures  are 
said  to  show  themselves.  Like  that  of  Pulaski,  its  coal  area  may  be 
divided  into  tiiree  districts;  one,  embracing  all  tiiat  high  ridge  land 
lying  between  the  Big  and  Little  South  forks  and  the  Tennessee  State 
line;  a  second,  the  ridges  lying  between  the  waters  of  the  Sinking 
creeks,  on  the  q^st,  and  the  Elk  Spring  and  Kennedy's  creeks,  on  the 
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west;  and  a  third,  the  high  lands  between  Elk  Spring  oreek  and  the 
Little  South  fiirk,  and  between  Otter  and  Beaver  creeks. 

As  yet,  the  main  coal  bed  of  the  Cumberland  river  district  is  the 
only  one  which  has  received  attention,  openings  in  it  having  been  made 
along  the  Big  South  fork,  and  in  the  ridge  at  the  head  of  Fall  and  Big 
Sinking  creeks ;  but  at  only  two  of  these  points  are  the  mines  now 
worked. 

Ascending  the  Big  South  fork,  the  Dodson  mines  come  first,  high 
above  the  river,  near  the  summit  of  the  nose  projecting  between  the 
South  fork  and  Big  Sinking  creek,  lying  160  feet  above  the  limestone, 
and  said  to  average  46  inches  in  thickness.  It  is  a  sulphurous  coal, 
embedded  between  three  feet  of  shale  below  it,  containing  an  earthy  iron 
ore,  and  three  feet  of  shale  above  it,  capped  with  a  three  feet  band  of 
hard  gray  fossiliferous  sand  rock,  very  similar  in  appearance  to  that 
found  overlying  the  main  Proctor  bed.  Over  this  is  20  to  30  feet  of 
shale,  forming  the  top  of  the  ridge,  which  is  strewn  with  iron  ore.  At 
the  same  geological  level  across  the  river,  the  ferruginous  shales  are 
reported  to  contain  an  amount  of  ore  equal  to  a  thirty-six  inch  vein. 

One  hundred  feet  below  this  coal  bed,  and  seventy-one  above  the  lime- 
stone, is  the  outcrop  of  another,  which  is  probably  the  equivalent  of  the 
McKee  bed,  and  which  is  said  to  be  three  feet  thick. 

Thirty-three  feet  below  this  last,  and  twenty-eight  feet  above  the  lime- 
stone, is  the  small  coal  bed  found  elsewhere  in  this  position. 

The  main  bed  can  be  traced  from  Dodson's  all  along  the  ridges 
dividing  Big  Sinking,  Turkey  creek,  and  Long  branch;  and  in  the  ridge 
dividing  the  latter  from  Little  South  fork,  are  to  be  found  the  long  since 
abandoned  Esslemen^s  mines.  The  coal  is  reported  by  the  old  settlers 
to  have  been  impure,  and  for  that  reason  abandoned.  None  of  these 
ridges,  near  the  river,  are  high  enough  to  take  in  the  solid  capping  of  con- 
glomerate, which  b^ns,  however,  from  this  pomt  to  show  itself  towards 
the  south  and  west  Pasang  the  Little  South  fork,  the  next  opening  is 
called  Dick's  Bank.  It  lies  in  the  nose  between  the  Big  South  fork  and 
"V^d  Dog  creek,  &cing  the  former  at  an  elevation  of  about  350  feet 
above  low  water.  It  is  now  abandoned;  but,  when  worked,  it  is  said  to 
have  produced  a  good  coal,  averaging  forty-six  inches.  The  floor  for 
three  feet  is  composed  of  a  compact  bluish  shale,  and  the  roof  of  a  sandy 
shale,  filled  with  carbonaceous  matter,  in  the  form  of  stems  and  leaves, 
62 
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capped  in  its  turn  by  the  universally  found  stratum  of  hard  gray  sand- 
stone. Above  are  about  100  feet  of  ferruginous  shale^^  containing  a 
thin  vein  of  coal,  the  whole  protected  by  massive  cliffs  of  the  conglom- 
erate, which  here  form  the  ridge  top.  The  McKee  and  lowest  beds  are 
reported  to  be  here ;  but  I  could  see  no  outcrop,  though  thdr  terraces 
are  strongly  marked.  This  Dick's  vein,  as  well  as  the  Dodson  vein,  is 
described  as  pitching  into  the  hill  and  then  becoming  level,  a  peculiarity 
strongly  marked  in  the  main  coal  bed  of  the  Kentucky  river. 

The  ridge  containing  the  main  vein  which  has  been  opened  at  Dick's 
bank  claims  particular  attention,  as  it  probably  affords  the  best  coal  of 
any  yet  mined  up  the  South  fork,  which  is  no  doubt  partly  due  to  its 
excellent  capping,  and  also  because  it  is  at  the  present  head  of  naviga- 
tion— ^the  celebrated  Dick's  Jumps,  just  above  the  mouth  of  Wild  Dog 
creek.  These  Jumps  are  formed  of  immense  masses  of  the  conglom- 
erate which  have  fallen  from  the  neighboring  hills,  and  now  lie  in  the 
river,  blocking  it  up,  and  rendering  navigation  from  above  impossibla 
This  is  a  serious  obstacle  to  the  prosperity  of  the  neighborhood,  as  the 
coals  could  be  worked  much  more  cheaply  further  up,  where  the  south- 
east dip  has  brought  them  down  nearer  to  water  level.  A  careful  exam- 
ination of  the  river,  leads  me  to  believe  that  a  small  expense  would  get 
rid  of  these  masses  of  rock,  lying,  as  they  do,  in  very  deep  water,  where 
a  single  heavy  blast  would  cause  many  of  them  entirely  to  disappear 
beneath  the  surface. 

Just  above  the  mouth  of  Wild  Dog  creek,  and,  indeed,  at  many 
points  on  the  river,  excellent  sand  beaches  occur,  where  boats  could  be 
built  and  turned,  without  much  danger;  and  the  limestone  benches, 
which  here  line  the  river  and  its  branches,  could  be  cultivated  and  made 
to  supply,  not  only  the  builders,  but  the  miners,  with  all  the  necessary 
cattle  and  grain,  the  fine  water  power  of  the  creeks  being  used  to  ^nd 
the  latter,  and  the  ridge  land  above  affording  excellent  summer  pastur- 
age for  cows  and  sheep. 

West  of  the  Jumps,  and  in  the  ridge  dividing  Turkey  creek  fix)m 
Denney  fork  of  Sinking,  the  main  bed  has  been  opened  by  Jackson 
Denney,  160  feet  above  the  limestone  and  forty-five  inches  thick, 
marked  with  seams  of  sulphuret  of  iron  at  the  outcrop,  but  said  to  lose 
this  blemish  when  pursued  beneath  the  hill.  Eighty  feet  above  it  runs 
tlie  base  line  of  the  conglomerate  cliffs,  whiob  are  here  90  &et  high. 
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Within  30  feet  of  the  base  of  the  cliffs  lies  a  heavy  band  of  shale,  con- 
taining iron  ore.  At  the  usual  distance  below  the  main  coal  are  the  well 
defined  terraces,  which  mark  the  lower  coal  veins.  Here  it  is  that  the 
ripple-marked,  fine-grained  sandstone,  overlying  the  lowest  coal,  shows 
itself  in  force,  in  successive  layers  of  about  eight  inches  thick,  and 
quarrying  in  ten  foot  slabs,  admirably  adapted  for  building  purposes. 

To  the  northwest  of  this,  two  coal  banks  occur  in  the  long  ridge 
lying  between  Middle  and  Big  Sinking  creeks,  and  the  waters  running 
north  into  the  main  river.  The  fii*st  of  these  is  Sloan's,  described  in 
Vd.  1,  p.  244,  of  the  Reports;  whilst  the  second  has  been  recently 
opened  by  a  Mr.  Alexander,  on  that  part  of  the  ridge  between  the  Dry 
fork  and  Elk  Spring  creek.  The  outcrop  measures  forty-two  inches 
— ^the  lower  three  inches  slaty;  its  capping  is  a  gray,  shaly  sand  rock; 
and  its  elevation  above  tide  1,370  feet. 

The  hills  around  Monticello  are  not*  high  enough  to  take  in  the  main 
ooal  bed ;  but  the  lower  one  has  been  opened  at  various  places  in  the 
vicinity,  and  is  praised  by  the  blacksmiths. 

The  main  bed  will,  no  doubt^  be  found  extending  over  the  whole  of 
this  county  south  of  the  Little  South  fork,  and  can  be  mined  along 
nearly  its  whole  length,  as  well  as  on  the  Big  South  fork  as  high  up  as 
Wolf  creek,  where  it  is  said  to  cross  the  river  and  go  under  water  level. 

The  iron  ore  belt  lying  above  the  McKee  bed  is  strongly  marked  on 
the  river  in  the  vicinity  of  the  three  Sinking  creeks^  but,  unfortunately, 
I  was  not  able  to  remain  a  sufl&cient  length  of  time  in  the  neighborhood 
to  get  its  thickness,  though  I  believe  it  to  be  well  worthy  the  iittention 
of  iron  masters. 

The  conglomerate  in  this  county,  where  measured,  attained  a  thickness 
of  90  feet,  and  the  lower  member  of  the  formation  measured  240  feet 
Wayne  may  be  said  to  be  based  upon  the  sub-carboniferous  limestone, 
in  which  nearly  all  the  streams  have  cut  their  beds,  the  Cumberland 
river  bdng  the  only  one  which  runs  in  the  underlying  knobstone,  whilst 
Rock  creek  is  the  only  important  one  which  cuts  its  whole  length  in 
the  overlying  millstone  grit  formation.  The  following  section,  from  the 
S.  E.  comer  of  the  county  to  Mill  Springs,  on  the  river,  will  explain 
this^  and  also  show  the  general  disposition  of  the  rocks  and  their  dip : 
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No  county  on  our  line  is  so  favored  by  an  equal  distribution  of 
farming  and  mineral  land  as  this.  Rich,  broad^  and  gently  sloping 
limestone  vales  run  up  between  the  narrow  ridges  containing  the  precious 
minemls ;  while  to  the  northwest  extends  throughout  the  county,  in  a 
broad  band,  that  fertile  limestone  table-land,  paradoxically  called  ^  The 
Barrens ;"  and  below  this  elevated  terrace  are  the  equally  rich  bottoms 
of  the  Cumberland  river.  ''  The  Barrens "  have  a  gently  undulating 
sur&ce,  ol'  the  red  calcareous  soils  of  the  Lithosiroiion  division  of  the 
sub-carboniferous  limestone,  and,  at  the  period  of  the  early  settlement  of 
this  country,  were  nearly  destitute  of  trees,  being  represented  in  the 
records  of  that  day  as  having  the  appearance  of  open  prairies  covered 
with  long,  rank  grass.  But  at  present,  where  not  under  cultivation, 
they  luxuriate  beneath  a  heavy  growth  of  timber,  principally  of  black 
oak  and  black  walnut,  through  which  hickory,  dogwood,  and  black  gum 
are  common.  The  sur&ce,  in  many  parts,  is  strewn  with  the  yellow, 
cherty  masses,  so  commonly  met  with  in  Kentucky  at  this  geol(^cal 
horizon,  embedded  in  a  red  clay  soil,  which,  at  some  points,  is,  at  least, 
twenty  feet  deep.  A  different  kind,  called  ^nigger- heads,"  is  found 
with  theaij  and  produces,  when  ground  up,  a  manure,  said  to  be  partic- 
ularly adapted  to  the  soil  upon  which  it  is  strewn.  Between  the 
wide  rolling  noses  of  the  Barrens,  are  frequently  to  be  met  estuary-like 
bottoms,  called  "flat  lands,*'  "crawfish  lands,"  &c.  These  extend  over 
wide  sur&ces  between  Otter  and  Beaver  creeks,  and  grow  timothy  and 
herd  grass  well,  but  trouble  the  farmer  to  get  from  them  good  crops  of 
com  or  grain.  The  timber  is  mostly  white  oak  and  pin  oak,  hickory, 
and  sugar  tree.  Specimens  of  the  soils  of  this  county  have  been  care- 
fiilly  collected  for.  analysis. 

The  Barrens  of  this  county  are  full  of  sink  holes,  caused  by  the 
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cavernous  chatacter  of  the  underlying  strata^  filing  the  sur&oe  drain* 
age  of  the  country,  and  compelling  the  fiurmer  to  sink  deep  mXiA  fiu:  Ins 
supply  of  water,  unless  he  lives  near  the  edges  of  the  great  plateau,  in 
which  case  he  will  be  abundantly  supplied  firom  the  largia  springs  which 
issue  from  the  &oe  of  the  cliffs,  and  which,  if  utilised,  could  perform 
much  of  the  lighter  labor  of  the  farm.  The  streams  which  out  through 
the  limestone  in  a  northwest  direction  M  rapidly,  and  would  furnish 
an  abundance  of  power. 

CLINTON  COUNTY. 

The  coal  area  of  this  county  is  very  small,  and  includes  only  the 
western  half  of  the  Poplar  mountain,  along  with  two  outliers :  the  first 
on  Short  mountain,  between  Otter  and  Indian  creeks ;  and  the  other, 
occupying  the  top  of  the  ridge  between  Wade's  and  Caney  gaps.  The 
main  coal  bed  of  the  Cumberland  river  seems  to  be  the  only  one  which 
has  been  worked  in  this  county.  At  Dr.  Long's  bank,  in  the  north  point 
of  Poplar  mountain,  it  is  165  feet  above  the  limestone,  and  35  feet  below 
the  conglomerate,  which  latter  caps  the  ridge  at  this  point,  and  is  70  feet 
thick — the  top  being  445  feet  above  Wade's  gap,  or  1,678  feet  above 
tida  There  are  terraces  below  this  main  bed  which  correspond  to  those 
of  the  lower  coals  on  the  South  fork ;  but  no  outcrop  signs  were  dis- 
covered in  tiie  Poplar  mountain.  Dr.  Long's  coal  shows  a  thickness  of 
four  feet,  and  has  a  solid  roofing  of  fossiliferous  sandstone,  which  undu- 
lates along  some  of  the  drills,  at  the  expense  of  the  thickness  of  the 
bed.  These  are  called  ^  horse-backs  "  by  the  miners,  but  bear  only  a 
distant  resemblance  to  those  properly  so  called,  whether  in  metallic 
veins,  or  in  more  disturbed  coal  r^ons. 

South  from  these  banks,  in  a  spur  of  the  Poplar  mountain,  known  as 
the  Copperas  knob,  this  same  bed  has  been  opened  in  several  places  by 
Lewis  Huff  It  lies  160  feet  above  the  limestone,  and  presents  the  same 
peculiarities  as  at  Long's,  being  4  feet  thick  and  containing  sulphuret  of 
iron  nodules.  It  has  been  traced  in  the  other  spurs  of  the  mountain, 
and  is  known  to  exist  in  the  spur  extending  westward  fix)m  Long's  bank 
to  the  Caney  gap,  north  of  Albany. 

I  was  prevented  by  sickness  from  examining  the  iron  ores  of  this 
section  as  fully  as  I  could  have  wished,  though  there  seems  to  be  but  lit- 
tle hope  of  finding  them  sufficiently  developed  to  warrant  the  erection 
of  blast  fumactt.    In  the  Sinking  country,  to  the  south  of  Alblftoy,  my 
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attention  was  called  to  krge  areas  covered  with  an  apparently  rich  iron 
ore^  some  specimens  upon  the  &rm  of  George  M.  Denton  having  the 
usual  brown  hematite  character,  whilst  others  were  honey-combed  and 
very  fossiliferoas.  No  diggings  having  been  made,  it  was  impossible  to 
arrive  at  the  quantity  of  this  ore,  specimens  of  which  have  been  submit- 
ted to  the  State  Chemist  for  analysis. 

The  outcrop  base  line  terminates  in  the  southeastern  comer  of  this 
county,  at  a  point  on  the  Alabama  stock  road,  1,996  feet  south  of  John 
Crouch's  house.  A  white  oak,  standing  to  the  east  of  the  roadway,  and 
marked,  ^^SL  9272  B.  Lin^"  shows  its  terminal  station. 
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INTRODUCTORY  LETTER. 


To  Dn  D.  D.  Owen,  Principal  Geologist: 

Sir  :  I  herewith  transmit  my  Report  of  the  progress  of  the  work  of 
the  Geological  Survey  of  Kentucky,  made  by  Corps  No.  2,  during  the 
year  1858,  according  to  your  instmctionSj  a  copy  of  which  is  hereto 
annexed* 

All  of  which  is  respectfully  submitted. 

SIDNEY  S.  LYON. 
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FOR  THE   GFIDAFCE   OF   S*    8.    LYON,  TOPOGRAPmCAt   ASSmfASf 

TO   THE    GEOLOGICAL   SUKVEY    OF    KENTUC&T, 

FOR   TIIE   TEAR    1858, 


You  will  proceed,  as  soon  as  possible,  to  organize  the  base  Iioe  party ; 
and,  as  soon  as  the  weather  will  permit,  take  up  the  line  where  it  was 
left  off  last  full,  and  carry  it  through,  in  a  due  east  coursOj  to  the  Vir* 
ginia  line,  with  as  much  dispatch  as  is  consistent  with  accuiuey  and 
permanency. 

While  on  that  line,  wherever  a  Givorable  opportunity  offers,  you  will 
make  accurate  and  minute  geological  sections  of  the  stmta  that  present 
themselves  on,  or  sufficiently  adjacent  to,  the  line — not  to  consume  too 
much  time  in  their  constniction,  or  interfere  with  the  main  object  of  the 
work.  You  will  also  make  such  collections,  as  opportunity  may  afford, 
of  all  remarkable  or  interesting  soils — L  e*,  such  that  can  be  either  defin- 
itely referred  to  a  particular  geological  formation  for  its  derivation,  or 
to  individual  membei's  of  any  formation — or  such  as  have  interest  from 
supporting  any  particular  groi^lh ;  or  such  as  seem  to  be  deficient  in 
any  particular  ingredient,  from  failing  to  produce  certain  crops. 

You  will  also  make  collection  of  such  ores,  minerals,  rocks,  or  fossi^ 
as  may  be  of  practical  interest  and  importanca 

So  soon  as  the  base  line  is  completed^  you  will  disband  such  members 
of  the  corps  as  may  not  be  ref(uired  in  the  prosecutioQ  of  the  topo- 
graphical work,  to  be  continued  through  the  counties  of  the  western  coal 
field  J  and  then,  organize  the  western  coi^  to  proceed  with  the  detailed 
Topographical  Geological  Survey  of  Hancock  county,  so  as  to  enable 
you  to  construct  a  map  of  that  county  on  the  same  scale  and  style  as 
that  of  Hopkins  county ;  and  cany  through  Baid  county  of  Hancock 
such  a  system  of  levels,  as  will  enable  you  to  lay  down  and  report  on 
the  relative  elevations  of  the  various  outcrops  of  "coal,  limestone,  ore 
beds,  or  such  heds  of  rocks  as  will  enable  you  to  identify  the  horizon  of 
the  laadmg  and  important  members  of  the  western  coal  measures. 
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When  the  Surrey  of  Hancock  comiiy  is  completed,  you  will  proceed 
with  the  detailed  Topographical  Geological  Survey  of  Grayson  county, 
on  the  same  plan  as  that  of  Hancock. 

DuriDg  the  month  of  October,  you  will  take  a  few  weeks  to  make 
some  special  collections,  at  localities  of  pecnilar  interest  in  the  variouB 
■departments  and  branches  of  the  Survey. 

In  the  latter  part  of  the  seaBon,  when  the  wither  becomes  unfavor- 
able for  field  operations,  you  will^  with  the  aid  of  your  sub-assistant^  plat 
tip  the  work  of  the  season^  and  construct  the  maps  of  the  counties  sor- 
vejed,  to  be  ready  as  early  as  possible  for  the  engraver. 

D,  D.  OWEN,  State  Gedogid. 


CHAPTER  I. 

The  necessaiy  preparations  having  been  madCj  the  base  line  party 
arrived  oa  the  ground  and  begEn  their  labors  on  the  26th  day  of  April* 

The  monuments  set  up  at  the  terminus  of  the  liue  at  the  close  of  the 
last  season  Wei's  found  undisturbed.  No  difficulties  were  encountered 
not  necessarily  connected  with  a  work  of  this  character,  other  than  those 
incident  to  the  organization  of  a  party  composed  of  persons  not  pre- 
viously engaged  in  such  work.  All  parties  engaging  with  a  good  willj 
the  zeal  of  those  employed  soon  enabled  each  to  perform  his  duty,  and 
the  work  made  fair  progress. 

During  the  early  part  of  the  season  the  work  was  much  retarded  by 
frequent  and  continued  rains. 

In  addition  to  the  observations  made  on  that  part  of  the  line  pre- 
viously run — rmching  from  Uniontown,  eastwardly^  376^847  feet^  or 
71  i  mil^ — observations  were  frequently  taken  by  the  barometer  to 
determine  the  elevations  of  important  points  along  the  base  line* 

The  party  were  kept  at  work  until  the  18th  day  of  September^  when 
the  field  work  on  the  base  line  was  closed  for  the  season,  on  the  waters 
of  Jenney's  creekj  near  the  Big  Sandy  river. 

The  totel  length  of  the  line  up  to  this  point  was  1,468,757  feet^  or 
278  miles  917  ieet.  The  distance  accomplished  this  season  being 
1,091,910  feet,  or  20C  mUes  8  poles. 

The  season  l^ing  far  advanced,  our  outfit  being  insufficient  for  the 
residue  of  the  line^  the  members  of  the  corps  being  worn  out  by  the 
length  of  the  time  employed,  and  the  mountainous  character  of  the  coun- 
try beyond  rendering  a  diflerent  organization  of  the  corps  necessar)^,  it 
was  deemed  advisable  to  disband  the  base  line  party  for  this  season^  espec- 
ially as  one  of  the  wagons  and  team  employed  by  the  base  line  party  was 
required  for  the  use  of  corps  No.  3  in  the  operations  in  the  eastern  coal 
field.  As  soon  as  the  other  team  was  recruited  and  preparation  couli 
be  made,  I  proceeded  to  make  a  recounoissanoe,  preparatory  to  the  work 
of  next  season,  around  the  extern  margin  of  the  coal  field  lying  in 
Qrayson,  Edmonson^  and  Hart  ooanti«3|  which  wga  &rtlier  extended 
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into  Warren,  Allen,  Larue,  Hardin,  Nelson^  and  Bullitt  counties^  making 
at  the  same  time  the  collections  as  specified  in  the  instructions. 

The  topographical  and  geological  details  of  the  country  crossed  by 
the  base  line  will  be  seen  by  the  accompanying  diagram  and  section. 
The  length  of  the  line  run  can  only  be  conveniently  exhibited  on  a  very 
reduced  scale,  viz :  of  six  miles  to  the  inch. 

It  will  be  seen  by  the  diagram  referred  to  that  the  line  b^ns  at 
Uniontown — which  is  situated  in  a  nearly  level  country,  though,  geolog- 
ically, the  rocks  lie  high  in  the  coal  measures  of  the  west — and  that  it 
crosses  successively  the  coal  measures,  the  millstone  grit,  and  the  inter- 
calated beds  of  limestone  associated  with  it,  the  sub-carboniferous  beds 
of  limestone,  and  the  sandy  mudstones  of  the  beds  usually  called  the 
knobstone. 

Descending  the  sub-carboniferous  beds  near  the  valley  of  Salt  river, 
the  line  runs  on  the  low  valley  of  the  Beech  fork  of  Salt  river,  on  the 
beds  of  black  slate,  the  next  rock  in  the  descending  series,  occasionally 
crossing  spurs  of  the  knobstone. 

The  black  slate  in  the  vicinity  of  the  line  rests  on  beds  of  the  Upper 
Silurian  rocks  of  the  age  of  the  Niagara  group  of  the  New  York  State 
Survey.  Hills  of  inconsiderable  altitude  frequently  including  the  knob- 
stone, black  slate,  and  considerable  masses  of  the  Silurian  rocks  at  the 
base.  As  the  country  becomes  higher,  toward  the  east,  the  black  slate 
forms  outliers,  capping  the  hills  in  the  eastern  part  of  Nelson  and  the 
western  part  of  Washington  cofUnty.  The  shaly  limestone  beds  are  cut 
by  the  valleys  in  Nelson  county,  and  form  no  inconsiderable  portion  of 
the  surfiwe  rock  of  the  western  part  of  Washington  county. 

After  leaving  tiie  valley  of  Gartright's  creek,  for  a  short  distance  the 
sandy  mudstones  of  the  Silurian  period  occupy  the  surface.  These 
beds  frequently  alternate  with  a  soft  friable  shell  limestona 

All  the  beds  are  generally  soft,  and  easily  cut  by  running  water,  thus 
producing  a  rolling  country — ^locally  quite  fertile.  One  mile  west  of 
the  last  crossing  of  Salt  river,  the  base  of  the  saudy  or  muddy  silicious 
beds  come  to  the  surface.  From  Salt  river  to  the  valley  of  Dick^s 
river  the  country  is  elevated,  nearly  level;  and  the  general  surfiice  rock 
is  the  cavernous  bed  of  the  Lower  Silurian  period.  This  bed  gradually 
changes  by  intercalation  of  the  upper  and  thin  plate-like  layers  of  the 
bird's-eye  limeston&  This  last  rock  forms  the  walls  of  the  gorge  in 
whicb  Dick's  river  flows.    Ocoaiional  patdfa^B  of  the  sandy  mdtnbto'  an 
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seen  on  the  west  Aie  of  Qarrard  county.  The  base  line  crosses  Ken- 
tucky river  near  the  mouth  of  Big  Hickman  creek.  The  base  of  the 
sandy  mud  beds  were  not  seen  at  the  crossing  into  Jessamine  county. 
A  fiiult  which  is  coincident  with  the  valley  of  Hickman  creek  has 
carried  this  rock  on  the  east  side  of  the  creek  below  the  surface  of  the 
Kentucky  river,  where  the  line  crosses  it.  The  sandy  mud  beds  are 
gradually  ascended,  and  are  found  covered  by  the  yellow  magnesian 
beds  of  the  Upper  Silurian  group  at  the  crossing  of  the  Lexington  and 
Richmond  turnpike,  near  Richmond.  About  four  miles  east  of  Rich- 
mond the  black  slate,  which  was  last  seen  in  Nelson  county,  is  again  the 
Bur&ce  rock,  rising  even  in  elevated  portions ;  the  streams  cutting  into 
the  yellow  beds  beneath.  This  alternation  continues  to  the  last  crossing 
of  the  Kentucky  river  into  Estill  county.  The  last  portion  of  the  line 
cutting  the  Silurian  rocks  is  at  White  Oak  creek,  on  the  east  mde  of  the 
Lone  knob. 

The  land  now  suddenly  assumes  an  elevation  above  the  vdleys  of 
about  600  feet,  and  contains,  in  sections,  sandstones  of  the  millstone 
grit  (?),  or  coal  measmes,  on  the  top  of  which  rest  the  whole  body  of 
sub-carboniferous  limestone,  the  black  slate^  and  a  few  feet  of  the 
Silurian  rocks  at  the  base^  including  the  horizons  of  the  beds  of  iron  ore 
of  Bullitt  and  Nelson,  as  well  as  the  beds,  probably,  equivalent  to  those 
of  Lyon  and  Marshall  counties,  on  the  western  mar^  of  the  western 
coal  fields. 

Here,  in  a  space  of  600  feet,  we  have  rock  formations  which,  in  the 
west^  occupy  probably  2,700  feet  in  thickness.  The  base  line  from  the 
last  crossing  of  the  Kentucky  river  became  very  laborious,  the  country 
bang  traversed  by  deep  rocky  valleys,  firom  400  to  500  feet  deep,  the 
walls  generally  vertical,  the  width  varying  firom  300  to  1,600  feet^  while 
the  country  is  generally  heavily  timbered  and  grown  up  with  an  under- 
growth of  hickory,  oak,  red  bud,  black  locust^  &c.,  depending  upon  the 
geological  member  forming  the  surface  rock — ^the  great  feature  of  the 
country  and  of  the  geology  being  the  great  sandstone,  so  well  seen  at 
tiie  old  fiirnace,  and  known  as  the  State  House. 

From  the  vicinity  of  the  old  fiimace  to  the  crossing  of  Swift's  Camp 
creek,  this  notable  sandstone  is  seen  in  every  valley  crossed  by  the  line. 
After  crossing  Swift's  Camp  creek,  softer  beds  of  the  coal  measures 
form  the  sur&ce  rocksy  and  continue  until  the  line  reaches  the  ridge  at 
the  bead  of  Red  river,  which  divides  the  waters  of  the  Burning  fork  of 
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licking  from  the  bead  waters  of  Jenney^s  creek.  The  heavy  sandstone 
formation  of  these  ridges  is  probably  the  geological  equivalent  of  the 
sandstone  at  the  top  of  the  section,  near  Mount  Savage  fiimace^  and  is 
considered  to  be  the  highest  member  observed  in  the  coal  measures  of 
this  region.  Since  the  beds  are  frequentiy  very  much  modified  in  a 
short  distance^  minute  geological  sections  were  incompatible  with  the 
objects  of  the  base  line  survey;  and,  indeed,  are  only  of  local  interest. 

To  the  forgoing  statement  of  the  general  features  of  the  country 
traversed  by  the  base  Ime,  I  shall  add  a  few  details  and  local  sections^ 
taken  at  different  points  along  the  line,  with  some  inferences,  along  with 
some  other  observations  made  in  connection  with  my  field  work  in  other 
parts  of  the  State  during  the  last  five  years. 

The  value  of  the  observations  made  by  myself  and  other  member^f 
my  corps,  is  much  increased  by  thdbr  continuiiy,  without  breaks,  over 
extended  tracts  of  the  country ;  and  further,  having  no  special  theory 
to  support,  I  have  only  followed,  or  endeavored  to  follow,  the  deductions 
necessarily  flowing  from  the  &cts  themselves. 

SPECIAL  GEOLOGY  OF  THE  BASE  LINE  IN  BRECKINRIDGE   COUNTY. 

The  following  section,  taken  near  the  base  line^  opposite  378,337  feet 
post^  will  serve  to  show  the  stratigraphical  arrangement  of  the  upper 
beds  of  the  millstone  grit»  on  the  eastern  edge  of  the  western  coal  basin. 

No.  1.  Section  of  King*8  JdU,  Breckinridge  county,  east  side  of  Fur 
fork  of  Clover  creek,  the  top  of  the  kill  being  capped  with  loose  blocks 
of  sandstone,  tokich  was  traced  to  the  ydhw  sandstone  under  the 
^Breckinridge  coal^^  Hancock  county,  one  and  a  half  miles  distant: 


Thickness. 

ElevatioBu 

Feet. 

Inches. 

Feet. 

Inches. 

Blocks  of  ooane  landBtone,  marked  hy  btnda  of  ferraginons  8tainB 
Earthy  limestonef  on  surface  ........... . . . 

SI 

63 

5 

10 

84 
30 
37 

53 
13 
11 
10 
10 

8 
8 

4 
8 

344 

333 
260 
264 
244 
J60 
134 

97 
44 

31 
20 
10 

8 

Steeot  covered  space,  limestone.  H) - . .. 

SlopCy  covered  spacCy  aluminous  shales,  (?) .... ..— .. 

Beds  of  limestone,  containing  Productus  and  Crinoidea  ...... 

Limestone,  containing  great  numbers  of  Belerophon.^ 

Covered  space,  showmg  occasionally  beds  of  aluminous  shale; 

base  of  the  mass  of  black  shale . . . 

Limestone  in  place,  thick  beds .... 

Aluminous  shale 

Thin  bedded  sandstone 

Ledge  of  sandstone,  "Tar  Rock" 

Top  of  limestone. 

1 
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To  this  may  be  added  the  following  section,  taken  immediately  north 
of  this  locality,  and  at  the  Tar  Spring.  The  sections  united  will  form  a 
continuous  section.  The  lower  sandstone  in  section  No.  1  is  the  equiva- 
lent of  the  sandstone  at  Ihe  top  of  the  following  section,  and  is  here  the 
place  of  the  tar  deposit,  which  flows  down  through  fissures  in  the  inferior 
beds,  and  at  the  Tar  Spring  flows  out  at  the  base  of  the  sandstone  first 
below  this  bed: 

No.  2.     Section  at  Tar  Springs^  Breckinridge  county. 


Tar  BAodstooe,  thin  b«d8 

Tar  sandstone,  thick  beds .. 

Yellowish- gray    thin    bedded    limestone)  containing    Retepora, 

ArchemideSy  Pentremites,  &c.  ............ 

Whitish  limestone,  thick  beds 

Mass  of  coarse  sandstone 

Four  masses  of  sandstone  beds,  well  defined  by  the  obliquity  of 

the  deposition  of  the  different  beds . ... 

Marly  shale,  containing  lenticular  masses  of  limestone 

Limestone.  . — ........ . . . . . .— 

Bluegrs^  marl ... 

Corerod  apaoe,  probably  limestone  ......... . .. 


Thickness.       Elevation. 


Feet.  !  Inches. 


16 

14 

32 
5 

20 


35 


Feet. 


190 
174 

159 
127 
122 

102 
40 
37 
35 
35 


Inches. 


9 
2 


The  Tar  Spring  sandstone  is  cut  by  Clover  creek,  at  the  crossing  of 
that  creek  by  the  line. 

In  the  foregoing  sections  a  thickness  of  534  feet  10  inches  of  the 
sand  and  limestones  of  the  millstone  grit  beds  are  given,  which  circum- 
scribe the  coal  field  of  the  west  on  this  part  of  its  margin. 

Before  proceeding  eastward,  a  few  remarks  will  be  made  in  reference 
to  the  beds  lying  above  the  top  of  the  masses  in  section  No.  1. 

The  section  given  in  Vol.  1,  Kentucky  Geological  Reports^  diagram 
No.  4,  gives  the  equivalent  of  the  rocks  both  above  and  below  sections 
Nos.  1  and  2  united. 

On  pages  458  and  459,  Vol.  3,  Kentucky  Geological  Reports,  a 
section  of  the  masses  near  the  margin  of  the  coal  field  is  given.  On 
the  line  westward  from  the  Tar  fork  of  Glover  creek  to  Knottsville,  the 
measures  are  undulating,  and  frequently  cut  by  the  head  branches  of 
Blackford^s  creek. 

It  is  probable  that  there  are  no  coal  beds  of  wbrkable  thickness  on 
the  line  e;ist  of  the  Hawesville  and  Hartford  road,  in  Hancock  county. 
64 
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The  country  between,  Knottsville  and  Yellow  creek  exposes  only  the 
beds  of  the  Hawesyille  section,  and  those  of  the  section  given  on  pages 
458)  459,  and  461,  Vol.  3,  Kentucky  Geological  Reports. 

Hie  beds  associated  with  the  Estis  or  Lewisport  coal,  were  not  recog- 
nized on  the  line  east  of  Yellow  creek.  The  line  running  along  the  cresi 
of  an  anticlinal  wave,  it  is  probable  the  beds  last  alluded  to  are  wasted 
by  denudation  in  the  vicinity  of  the  line,  east  of  Yellow  creek ;  and 
that  they  are  carried  down  by  rapid  dip  near  the  creek,  and  are  lost 
under  the  soft  beds  west  of  it. 

West  of  Yellow  creek  the  country  is  covered  by  the  silicious  quarter- 
nary  marls,  and  no  section  could  be  obtained  between  the  creek  and 
Green  river. 

West  of  Green  river  the  upper  part  of  the  coal  measures,  associated 
with  the  coal  beds  worked  at  Newburg  and  Evansville,  Indiana,  come  to 
the  sur&ce.  The  section  of  the  HoUoway  borings,  in  Henderson 
county,  given  on  pages  32  to  36,  Vol.  1,  Kentucky  Geological  Keports, 
will  serve  to  illustrate  the  geology  of  the  line  from  Green  river  to 
IJniontown — ^it  need  not  be  repeated  bei'e. 

Betuming  toward,  the  east  we  find  the  great  sandstone  of  the  Tar 
Spring  forming  the  banks  of  Clover  creek;  the  masses  covering  the 
sandstone  having  suffered  considerable  alteration.  The  limestone  imme- 
diately above  is  semi-oolitic ;  the  upper  part  of  the  mass  being  buff 
colored,  and  abounding  in  Pentremiies,  Phyriformia^  and  Eetepora 
Archemides.  At  the  crossing  of  the  Beech  fork  of  Clover  creek  the 
great  sandstone  is  beneath  the  drainage,  and  is  not  cut  by  that  creek 
where  we  crossed  it  The  section  at  Beech  fork  is  identical  with  the 
following,  taken  at  Clover  creek,  except  tibe  lime  and  sandstone  masses 
at  the  base : 

No.  3.    Section  of  the  mUstane  fftit  bed  at  the  crossing  of  Clover 

creek. 


Covered  space... 

Buff  Pentremital  limeBtone 

Oolitic  limeBtone,  (fossila  rare) . . 

Sandstone,  single  ledge 

Heayy  bedded  sandstones,  oblique  lines  of  deposition 

Talus 

Dark  gray  eoncretionary  limestone 

Bottom  not  seen.    Bed  of  creek. 


Feet. 

Inches. 

Total. 

41 

156 

19 

117 

12 

105 

14 

93 

45 

79 

20 

34 

14 

14 
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The  creek,  where  the  line  crosses  it,  eyidently  lies  in  a  synclinal  fold, 
with  a  rapid  dip  toward  the  northwest 

Between  Clover  and  Sagar  Gamp  or  Doverty's  creek  the  line  lies 
upon  an  elevated  plateau,  with  no  large  streams  crossing  it  The  upper 
part  of  section  No.  3  is  cut  at  Mr.  Weatherford's,  on  the  Hardinsburg 
and  Hartford  road,  a  short  distance  south  of  Hardinsburg. 

At  Sugar  Gamp  creek  the  following  section  is  visible : 

No.  4.    Section  at  Sugar  Camp  creek. 


Corered  space  oyer  limestone— genemlly  flat  knolls 

Limestone,  Penkemites,  &c. .. .. 

CoTered  space,  wasted  sandy  shales 

Buff  limestone  beds . — 

Oolitic  limestone,  fossiliferous ^..' 

Oolitic  limestone,  few  broken  fossils 

Whitish  beds,  limestone  Pentremites  abundant — .>.. . 

Hard  bluish  limestone 

Six  plates  of  limeBtone»  the  lower  three  fall  of  segregations  of 

chert . 

Limestone  with  regular  beds  of  chert— fossils  rare 

Coyered  space,  waste  of  limestone . ^ 

Fine  grained  yellow  sandstone. . ...— .. 

Bed  of  sandstone . 

Bed  of  creek,  top  of  Tar  Spring  sandstone. 


Thickness.       Eleyation. 


Feet 


25 
24 
32 
5 
5 
5 
5 
5 

5 
6 

10 
5 

16 


Inches 


Feet. 


150 
125 
101 
69 
64 
58 
53 
47 

42 
37 
31 
21 
16 


Inches. 


5 
6 
6 
5 
1 
9 
3 
11 

8 

4 
4 
4 


After  leaving  Glover  and  Sagar  Camp  creeks  the  line  lies  on  the 
south  side  of  the  dividing  ridge,  between  the  waters  of  the  streams 
emptying  into  the  Ohio  river  and  those  emptying  into  Bough  creek. 
The  head  of  some  of  the  streams  emptying  into  Rough  creek  are  cut 
on  the  85th  and  86th  miles.  Near  the  86th  mile  post  the  drainage 
cuts  throng  the  Tar  Spring  sandstone,  the  bed  of  limestone  beneath 
it,  and  into  the  lowest  and  last  sandstone  of  the  millstone  grit 

The  following  section,  taken  near  the  86th  mile  post^  corresponds 
very  nearly  with  a  section  obtained  one  mile  west  and  two  miles  south, 
at  Mr.  Gompton's,  on  Lost  run.  Immediately  west  of  the  place  of 
this  section  t&e  sandstone  of  the  Tar  Spring  rises  m  a  bold  precipice, 
where  this  rock  is  seen  forming  a  bluff  for  the  last  time  along  the  line: 
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No.  4.    Section  an  the  farm  of  the  Widow  Whikwortk 


Rounded  outlier  of  the  Tar  Spring  landstone,  showing  35  to  40 

feet  sandstone  at  the  base. 

Aluminous  and  micaceous  sandy  shale 

Haid  crysUdline  limestonoi  thin  beds 

Hard  crystalline  limestone,  containing  great  numbers  of  Belero- 

phon - - 

Earthy  limestone,  dingy -buff  color,  containing  few  or  no  fossils. 
Limestone,  abounding  in  Pentremites  and  Crinoidea,  with  a  few 

Terebratulas — — .- 

Limestone,  whitish  colored,  fossils  rare 

Covered  space,  showing  occasionally  beds  of  blue  aluminous  shales 

Covered  space  _ 

Thin  bedded  sandstone ... 

Bed  of  branch,  on  sandstone. 


Thickness. 


Feet. 


Inches. 


50 

10 

5 

14 

4 
10 
13 
16 
26 


Elevation. 


Feet. 


151 

101 

90 

85 


64 
54 
43 
36 


Inches. 


4 
4 
8 

8 

a 

8 
8 
8 


Eastwardly  firom  the  place  of  this  section,  the  sandstone  at  the  base 
of  the  millstone  grit  to  the  valley  of  inking  are  frequently  cut  throu^ 
and  the  upper  beds  of  the  great  mass  of  the  sub-carboniferous  limestone 
exposed.  The  base  of  the  foregoing  section,  (No.  4,)  was  obtained  on 
the  87th  mile,  as  follows : 


No.  5.    Section  near  the  farm  of  Mr.  Perin^s. 

Thickness. 

ElevatioB. 

Feet. 

Inekes. 

Feet. 

Inches. 

Sandstone,  equivalent  to  sandstone  at  86  feet  of  sectioii  4 

Sandy  and  aluminous  shale 

Limestone,  descending  into  the  cavernous  member  of  the  sub-car- 
boniferous limestone .. . .... 

35 

10 

64 

»9 
74 

64 

Half  a  mile  east  of  Mr.  Perin's,  on  the  &rm  of  Mr.  Ohandoin,  the 
limestone  at  68  feet»  section  4,  is  the  sur&ce  rock.  Near  the  line^  the 
sandstone  at  99  feet,  section  5,  appears  impr^nated  with  desiccated  coal 
tar,  and  persons  have  made  an  effort  to  trace  the  tar  to  the  coal  bed 
from  which  it  is  supposed  it  flowed.  There  is  locally  a  thin  bituminous 
shale  at  ti)e  base  of  the  sandstone,  from  4  to  6  inches  thick.  The  sec- 
tion at  Mr.  Dent's,  two  mUes  east  of  Mr.  Chandoin's,  and  one  and  a 
half  mUes  north,  is  the  counterpart  of  that  at  the  latter  locality. 

It  would  be  proper  to  state  that^  at  the  locality  of  section  No.  5,  part 
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of  the  wasted  maw  of  ibe  Tar  Springs  sanddteiie  is  in  si^  fefiiung  ao 
outlier  of  that  rmBB,  reduced  to  a  few  acres  in  eKteut 

No.  6.     Section  at  Mr.  DenPs^  west  side  of  Sinking  creek. 


i 


/ 


ThicknesB. 

Elevation. 

1 

F#et. 

Inebee. 

Feet 

InelieB. 

Tnr  Springs  sandntone  .......... .-  ........,._... p. ...««t.^ 

14 
34 
8 
3 
1 
4 
41 

6 

97 
8S 
48 
48 
4& 
44 
41 

3 

Limeetone'. 1..-- . '. 

8 

Shale  and  claj  bed ^ 

Sandstone  .............. —. ...... .. .. ...... 

8 

liDMatoiieL. - • 

Sandstone- — 

&iib-oarboDifHK>iw  linieBtone.  (?)  ^..•«,... ...... ...«...«..•..,. 



Dramage,  drj  ravine. 

Sandstone  No.  3,  or  the  Tar  sandstone  of  Breckinridge  coanty,  forms 
the  surface  rock  at  Mr.  Chandoin's,  on  the  88th  mila  On  the  89th  mile 
the  drdns  emptying  into  sinkholes,  and  those  emptying  into  Sinking 
creek,  cut  through  the  beds  lying  above  the  cavernous  member  of  the 
sub-carboniferous  limestone,  and  down  to  that  member.  The  dividing 
ridge  between  the  waters  of  linking  and  Rough  creeks  are  capped  by 
the  lowest  sandstone,  limestone  No.  1,  and,  on  the  higher  parts  of  the 
ridge,  by  the  waste  of  sandstone  No.  2,  or  the  sandstone  forming  the 
great  bed  at  the  Tar  Springs. 

The  dip  observed  at  various  points  in  the  vicmity  of  the  head  of 
Sinking  creek  in^cates  a  dome-like  upheaval,  somewhat  prolonged  in 
the  direction  of  Big  Spring;  the  apparent  longer  axis  of  this  upheaval 
from  east  to  west  bdng  about  dght  miles — ^tliat  from  north  to  south 
about  two  miles.  The  territory  included  within  this  limit  being  entirely 
surrounded  by  a  band  of  the  sandstone  beds  Nos.  1  and  2,  with  the 
included  bed  of  limestone  No.  1.  Toward  the  north,  in  the  dkection  of 
the  mouth  of  Sinking  creek,  the  dip  brings  sandstone  No.  1  down  to 
the  level  of  the  dramage.  Still  further  north  the  beds  of  sandstone  Nos. 
1  and  2  are  raised  again,  and  at  the  Ohio  occupy  a  position  from  100  to 
150  feet  above  the  river. 

The  sinks  and  basins  at  the  head  of  Sinking  creek  exhibit^  in  a 
striking  manner,  the  ero^g  effect  of  rains  and  frost — some  of 
the  sinks,  which  are  from  forty  to  one  hundred  and  ninety  feet  deep, 
covering  an  area  of  from  five  acres  to  two  thousand.    The  rim  of  sand- 
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stone  sarroanding  these  depressions  is^  generally^  nearly  level;  the  out- 
cropping rocks  within  are  also  nearly  horizontal.  Near  the  center  there 
is  an  opening  of  from  three  to  fifteen  feet  in  diameter ;  into  this  open- 
ing the  water  which  has  Men  within  the  margin  of  the  basin  has  been 
drained  since  the  day  when  the  rocks  exposed  within  were  raised  above 
the  drainage  of  the  country,  and  thus,  by  the  slow  process  of  washing 
and  weathering,  the  rocks,  which  once  filled  these  cavities,  have  been 
worn  and  carried  down  into  the  subterranean  drainage  of  the  country. 
All  this  has  evidently  come  to  pass  in  the  most  quiet  and  regular  man- 
ner. The  size  of  the  central  opening  is  too  small  to  admit  extraordi- 
nary floods;  nor  is  it  possible,  with  the  level  margin  around,  to  suppose 
that  these  cavities  were  worn  by  eddies  in  a  current  tiiat  swept  the  whole 
cavernous  member  of  the  sub-carboniferous  limestone  of  western  Ken- 
tucky; but  the  opinion  is  probable  that  the  upheaving  force  which 
raised  these  beds  to  their  present  level,  at  the  same  time  ruptured  and 
cracked  the  beds  in  certsdn  lines;  tiiat  afterwards  the  rains  were  swal- 
lowed into  openings  on  these  firacturel^  producing,  by  denudation,  the 
basins  of  the  sinkhole  country,  and  fiirther  enlarging  the  original  fi:ac- 
tures  by  flowing  through  them,  and  thus  forming  a  vast  system  of 
caverns,  which  surrounds  the  western  coal  field.  The  Mammoth  Gave 
is,  at  present,  the  best  known,  and,  therefore,  the  most  remarkable. 

The  following  section,  taken  three  fourths  of  a  mile  north  of  Mr. 
Felix  Styles',  (94th  mile,)  will  carry  the  sections  into  the  sub-carbon- 
iferous limestone^  and  connect  that  member  with  the  sandstone  and 
limestone  beds  above  it : 
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Covered  sfMcei  waatod  siiBdstioiie  ^ . -^^^~  ?-»«- 

Fine  grained  nuidetotie  ^~- —* ,.^.^._-__.  .,»_„ 

FiD«  grained  saudatonet  oontaluing  rotmd  »egr«^ttonA  of  pjtiiW 

erauji  sandstone ,*,,_,^_  .._*., ^. 

Omrae  &iiiidtiU)iic,  codUiiimg  balls  of  flaodi*toot^,-,^*_ 

lltmrj  sAud^tuoet  ripple  raarkedi  with  obtique  marks  of  dttpoelttoii 

Thin  beil'Jal  siandstone.^^, , ^^_: ,.^__.,_.^„^,.^.  „.* 

Covered  t^pucOi  aUaliw,  (T>,. ^>_,_-*-_^ ..,,.._, ,.^, *,.,.,. 

Oolitic  Umt-^tooefl , _, .,,„*.-« 

Bluiah-enrthj  limestone,  with  mllcfous  i^egfee&ticma —  „.^^. 

EAftby  and  oolitic  UnT^tonet  with  reimuiiti  of  Crinoidca  nc^  U>p_ 

Ledge  of  comoact  limoHtone^ ,  ^ . ^  __  _  „ ^^ , 

Ledge  of  wbitish  Umeitoiiei  eaptiiy  neur  tbe  top..* . _-. 

Chi^n  b^l_._ -_-^._^ ^_ __^. 

WU!t«  lime? toner  containing  CHnoid^i  Dichoirinus  htd^^^^^.t 

White  llnie^itone,  with  CHnoidea  ^.-^__ .-  —  «.«_-«___.. 

Wbite  ttud  blue  beds  liHicj^tonei  ftltemating..,,,^. «««„«»__*. 

Blue  bodii  of  Limestone  _  *_. ^-, «.,.*,-,-, ^**-_««. 

Buff  ailirious  limeetone  ~. ,  ,  * ,_,,,„  »_-.,*,.. 

Hurd  blue-e^fttf  Umesion^*  with  Prodoctus _^,^».__«_^. 

H&rd  grmy  Time^tonei  with  Crinoidea.^ ,** . 

H«rdgra^  lime^tonei  with  Pentremiiea . 

Flat  at  Smking  fork  of  SinJiing  creek. 


Tbickitett' 


fmu 


IS 
& 

S 

5 
10 

5 

& 
SI 
111 

10 

1 

9! 

10 

16 

21 
& 
5 
5 

10 


Eleritbti. 


luehee.  Feet.   lodiei* 


ipe 
m 

188 

im 

173 

147 
HI 
136 
131 
119 


%  I     lUd 


fi  I 


9d 

75 
64 

46 


31 
16 

10 


4 

S 

% 

3 
% 

% 
9 

8 

4 
4 
6 

a 


i 

4 

6 


About  ten  feet  below  the  base  of  the  saadston(^  the  bedding  places  of 
the  limestone  are  completely  covered  with  the  retnains  of  Pentremit^ 
floralis,  P-  pyiifoniiis^  and  P*  globo&iis. 

The  rooks  are  quite  hard,  aud  the  fossils  crj'stallized  carbonate  of 
lime ;  they  are  not  disintegratedj  but  weather  as  fast  as  the  rock  in  which 
they  are  imljedded.  About  fifty  feet  from  the  base  of  the  sandstone 
the  red  earth  first  appears.  This  is  the  usual  color  of  the  subsoils  of 
the  subHiarbontferous  mcks  below  the  sandstone.  The  action  of  the  rains 
on  masses  of  this  rock  is  remarkable  Rocks  which  are  detached,  and 
stand  isolated  and  unprotected,  are  weathered  into  deep  fluted  furrows 
by  the  felling  rains,  while  the  extreme  upper  parts  of  the  ridges  between 
the  fun'ows  are  kept  quite  sharp*  The  same  beds  have  since  been  seen 
in  the  Mammoth  Cave,  which  are  readUy  recognized  by  the  same  flute- 
like grooves  produced  by  water  trickling  over  thdr  exposed  faces.  This 
is  the  more  remarkable  when  the  texture  of  the  rock  is  considered*  It 
is  quite  fine  grainetl,  and  compact. 

The  base  liue^  after  it  crosses  Sinking  creek,  soon  ascends  a  platform 
of  sandstone,  lying  quite  level,  and  seldom  penetrated  by  the  water* 


1 


4. 
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Here  we  have  sar&ce  drainage  on  the  north  into  the  sinks  and  Sinking 
fork  of  Sinking  creek,  and  on  the  south  side  into  the  ednks  and  Boagh 
creek. 

This  table  land  extends  to  the  head  of  May^s  creek,  a  tribatary  of 
Rough  creek.  Further  eastward,  the  sandstones  between  the  conglom- 
erate and  the  cavernous  member  of  the  sub-carboniferous  limestone  are 
only  seen  in  isolated  patches  on  the  knobs,  which  stand  h^«  and  there 
detached  from  the  main  mass  of  sandstone,  which  caps  their  summits, 
and,  from  its  renting  character,  maintains  these  knolls  in  their  present 
form. 

From  May's  creek  to  the  head  of  Otter  creek,  the  rocks  are  nearly 
level,  with  a  slight  dip  to  the  west  and  southwest  From  the  one  hun- 
dredth mile  to  the  crossing  of  Otter  creek,  the  sinks  are  less  numerous, 
the  valley  of  Otter  cutting  below  the  cavernous  member,  tibe  hills  on  the 
east  and  west  sides  b^ng  capped  with  it.  The  drains  usually  lie  on  the 
surface,  with  occaaonal  large  springs  breaking  into  the  valleys.  A  short 
distance  from  the  eastern  edge  of  the  sandstone  the  chert  waste  from 
the  subK^rboniferous  rocks  covers  the  sur&ce^  and  is  more  or  less  abun- 
dant from  the  100th  to  the  115th  mile;  for  this  distance  the  chert  is 
quite  fossiUferous,  and  usually  cellular. 

No  satis&ctory  section  of  the  whole  mass  of  the  cavernous  member 
could  be  obtained  along  the  Ime ;  it  is  estimated  at  about  four  hundred 
feet  The  rocks  at  the  base  of  it  are  earthy,  and  frequently  contain 
beds  of  marly  clay.  The  upper  part  being  generally  hand  and  brittle^ 
containing  two  distinct  beds  of  oolitic  limestone. 

On  the  115th  mile  the  line  enters  the  breaks  of  Muldrough's  lull, 
pasdng  over  the  crystalline  limestone  befleath  the  clay  beds^  and  cuts 
the  head  of  Otter  creek; 

The  line  crosses  the  Louisville  and  Nashville  railroad  on  the  116th 
mile,  and  enters  the  valley  of  Clear  creek,  descending  the  beds  of  the 
knob  member  of  the  sub-carbomferous  rocks,  which  are  here  represented 
by  alternating  beds  of  limestone^  chert,  and  sihcious  mudstona  Toward 
the  base  of  the  mud  beds  are  a  few  layers  of  fine  grained  sandstone. 
These  last  beds  are  the  equivalent  of  the  Waverly  sandstone  of  Ohio, 
and  correspond  to  the  geological  horizon  of  the  section  taken  at  the 
mouth  of  tiie  Scioto  river,  and  reported  on  page  371,  Vol.  2,  Kentucky 
Reports.    Some  of  the  beds  of  limestones  at  the  top  of  the  mudstones 
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and  muddy  shale,  on  Clear  creek,  abound  in  Orinoidea,  usually  silicified 
and  distorted ;  some  of  these  remains  are  probably  new,  both  in  genera 
and  species. 

The  valley  of  Clear  creek,  but  especially  the  cut  made  by  the  Louis- 
ville and  Nashville  railroad  company,  afford  fine  sections.  The  line  of 
the  road  ascending  the  hill,  the  entire  section  of  the  hill  may  be  obtained. 
Here,  as  has  been  frequently  observed  elsewhere,  the  rocks  are  inter- 
rupted by  numerous  waves,  and  the  dip  falls  off  with  the  line  of  the 
creek,  which  would  reduce  the  thickness  of  the  rocks  to  less  than  the 
height  of  the  hiU.  No  good  section  of  the  base  of  the  knob  member 
was  obtained  on  the  west  side  of  Rolling  fork  of  Salt  river,  which  the 
ne  crosses  near  the  mouth  of  Beech  fork,  on  the  120th  mile. 

The  black  slate,  usually  considered  of  the  Devonian  period,  is  first 
seen  on  the  base  line  at  the  crossing  of  Rolling  fork. 

The  level  land  on  Beech  fork  to  the  126th  mile  lies  on  the  black 
slata  At  this  point  the  drains  and  branches  begin  to  cut  through  the 
slate,  and  expose,  occasionally,  the  beds  beneath  it  The  shales  and 
sandy  mudstones  at  the  base  of  the  sub-carboniferous  beds  form  the 
hills  and  ridges.  Outliers  of  the  black  slate  are  seen  occasionally  up  to 
the  134th  mile,  beyond  which  it  is  no  longer  seen. 

The  dip  to  the  west,  from  the  134th  mile  westward  to  Rolling  fork,  is 
quite  gentle  and  regular. 

No.  8.  The  following  sedioHj  taken  at  Mr.  Jonathan  NewnunCs,  on 
Long  runj  will  serve  as  a  keg  to  the  arrangement  of  the  rockg  masses 
of  the  hills : 


'  Thickness. 

EleTatton. 

Feet. 

Inchefl. 

3 

6 

Feet. 

146 
98 
79 
79 
65 
38 

Inchea. 

Top  of  remains  of  flnndj  muda^ne. 

Wiiate  of  knobstone             ......•..•...^. .....__... 

47 
19 

5 

Aluininous  aiiale      ...........>....__........  .-  _- 

5 

Hnrd  fine  p'ftined  sandstone... ....... 

5 

Waste  of  black  sliite  - 

14 
27 
22 

3 

Binck  slate,  stained  with  oxide  of  iron ...... 

9 

Blsick  sinte 

6 

Yellowish  and  flesh  colored  limestone,  upper  surface  water  worn, 
con'aiiiinc  retnains  of  encrinitcs,  cnrals.  &c.*------.        

Limestone,  buff  colored,  contaiaing  Cariocrinu9  ornatiu, 
rut  oblonqiUf  &c.y  equivalent  of  the  Niagara  group*. 

Pentama- 

11 



1 

Bed  of  Long  run.                                           ^ 

•  This  b«d  of  5)^  feet,  uader  the  bkok  lUte,  and  abore  the  Silariaa  bede,  ooBtainiog  imper^ 
66 
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The  hills  gradually  increase  in  height  as  the  line  passes  up  the  river. 

The  black  slate  has  decreased  in  thickness  from  the  Ohio  river.  On 
Long  run  it  is  found  only  63  feet  thick,  while  at  the  Ohio  it  is  upwards 
of  a  hundred  feet. 

The  limestone  at  16  feet,  6,  is  frequently  wanting  on  the  line:  the 
slate  there  resting  on  the  Silurian  beds. 

The  Devonian  limestones,  which  are  estimated  at  from  20  to  30  feet 
at  the  falls  of  the  Ohio,  have  entirely  disappeared,  having  thinned  out 
toward  the  south,  or  been  removed  by  denudation  before  the  deposition 
of  the  black  slate. 

The  beds  being  thus  contracted,  hills  of  inconsiderable  height  are 
found  containing  all  the  remams  of  the  black  slate,  the  Devonian  lime- 
stone (?),  and  a  part  of  the  Silurian  rocks ;  the  whole  capped  by  the 
mudstones  of  the  lower  part  of  the  beds  of  theknobstone. 

The  general  direction  of  Beech  fork  is  from  east  to  west  from  the 
121st  to  the  141st  mile,  near  Fredericksburg,  when  the  direction  is 
from  north  to  south.  The  base  line  crosses  this  river  twice  on  the  121st 
mile;  the  131st  mile  post  falls  in  it  It  is  crossed  again  at  the  134th 
mile  and  the  136th  mile;  both  posts  fiJling  in  the  river.  It  is  again 
crossed  twice  on  the  139th  mile;  and  the  last  and  eighth  time  at  the 
mouth  of  Cartright  creek.  At  this  point  the  line  enters  Washington 
county.  The  shaly  shell  beds  of  the  Silurian  date  are  cut  through,  and 
the  upper  beds  of  the  silicious  mudstone  are  first  seen  on  the  slopes  of 
the  hill  west  of  the  last  crossing. 

The  following  sections,  taken  at  different  points  from  the  crossing  of 
Boiling  fork  of  Salt  river  to  ^e  last  crossing  of  Beech  fork,  will  show 
the  arrangement  of  some  of  the  beds,  and  the  modifications  and  changes 
exhibited  in  short  distances: 

No.  9.    Section  on  126<A  mile. 


Thiduiess. 

Eleyation. 

Feet. 

Inches. 

Feet. 

90 
70 
30 

Inches. 

Knobstone  in  ledges 

20 
40 
30 

Knob  shales,  (silicious  mudstone)  -— 

Top  of  black  slate. 

fectly  preseryed  Crinoidea,  which  appear  to  be  allied  to  sub-carboniferous  forms.  Should  future 
researches  determine  these  fossils  to  be  analogous  to  the  sub-carboniferous,  and  not  to  the 
Devonian  types,  it  would  be  necessary  to  separate  the  black  slate  from  the  De?oniaB,  and  plaM 
it  at  the  base  of  the  Bub-carboniferous  beds. 
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The  30  feet  shale  bed  is  much  thicker  fiirther  west ;  and  the  ledges 
of  knobstone  are  seen  here  for  the  first  time  on  this  line.  These  rocks 
appear  to  be  solid,  and  of  good  quality ;  they  may  be  wrought^  and 
would,  probably,  produce  a  building  material  equal  to  the  Waverly  sand- 
stone. 

No.  10.     Section  on  \21th  mile. 


Thickness. 

Elera 

Feet 

Inches.!  ^^«^- 

3 

80 

5 

i      77 

15 

72 

14 

57 

10 

43 

15 

33 

10 

...... 

18 

8 

8 

Inches. 


Base  of  black  slate} 

Yellow  Crinoidal  limestone 

Soft  earthy  limestone 

Rough  weathering  buff  limestone 

Thin  bedded  limestone 

Soft  earthy  limestone,  whitish 

Harder  beds  limestone 

Marly  <?)  clay  shale 

Clav,  white .... 

Bed  of  branch. 


The  soOs  produced  by  the  disintegration  of  these  beds  is  of  excellent 
quality.  From  20  to  40  feet  of  the  upper  part  produces  cedar,  on 
southern  aspects;  below  the  cedar  line,  buckeye,  beech,  and  hickory; 
on  the  lower  part,  about  40  feet^  is  mixed  poplar,  ash,  sugar-tree,  and 
beedi,  with  occasionally  walnut 

No.  10.     Section  on  IZLst  mile. 


Top  of  hill 

Corered  space,  black  date 

Yellowish  limestone — 

Thin  beds  limestone,  alternating  with  thin  beds  of  marlito,  with 

plates  of  soft  limestone...... 

Limestone,  solid  bed 

Marlite,  with  occasional  plates  of  limestone 

Limestone,  solid  bed . 

Marlite,  with  plates  of  limestone.... ... ^ 

Bench  and  corered  space 

Limestone,  solid  bed .- 

Marlite,  with  beds  of  limestone  8  to  10  inches  thick 

Bed  of  Beech  fork. 


Thickness, 


Feet.  Inches. 


54 
14 

15 
18 
26 
14 
20 
15 
10 
24 


Eleyation. 


Feel.   Inches. 


21 


156 

142 

127 
109 
83 
69 
49 
34 
24 


The  131st  mile  post  Ms  in  Beech  fork ;  also  the  134tlL    Between 
the  two  crossings  of  the  river  the  land  is  spread  out  into  a  table,  with 
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occasional  rocky  drains.  The  land  is  of  excellent  quality,  produced  by 
the  disintegration  of  the  shale  beds  at  the  base  of  the  knobs,  the  black 
slate  with  the  beds  near  the  upper  part  of  the  Silurian  limestone.  Its 
color  is  dark  reddish  brown. 

No.  11,    Section  at  the  crossing  of  Beech  fork^  east  of  St.  Thomas^ 

CoUege,  Nehon  county. 


Black  slate,  capping  rirer  hills  on  northeast  side  of  river. 

Top  of  second  cliff 

Top  of  first  cliff,  composed  of  two  members 

Foot  of  cliff,  covered  space .  

Foot  of  steep  bank,  covered  space 

Water,  Beech  fork. 


Thickness. 


Feet   Inches. 


18 
49 
33 
75 
43 


6 
10 

4 


Elevation. 


I 
Feet.  Inches. 


21 

20 
141 
119 
143 


8 
8 
8 
2 

4 


Between  the  134th  and  135th  mile  posts  beds  of  limestone  are  seen, 
equivalent  to  the  Crinoidal  beds  of  Guthrie's  quarry  on  Beargrass  creek, 
Jefferson  county,  Kentucky.  In  the  wasted  materials  upon  the  sur&ce 
the  fossils  of  the  sub-carboniferous  beds — seen  in  Muldrough's  hill,  300 
feet  above  the  black  slate — were  in  great  abundance.  The  fossils  were 
cherty,  and  almost  indestructible  by  the  weather.  Considerable  beds  of 
sub-carboniferous  chert  was  also  found.  This  place  is  notable  as  the 
most  eastward  limit  of  the  remains  of  sub-carboniferous  beds ;  and  also 
for  the  appearance  of  the  beds  associated  with  the  hydraulic  limestone 
of  the  Ms  of  the  Ohio.  The  Catenipora  and  coral  beds,  equivalent  to 
those  at  the  Ms  of  Ohio,  are  absent,  and  the  Crinoidal  beds  rest  on 
Silurian  rocks,  containing  Pentamerus  and  Eucaliptocrinus. 

The  line  on  the  136th,  7th,  8th,  and  part  of  the  139th  miles,  lies  on 
the  north  side  of  the  river.  On  the  139th  mile  the  river  is  crossed 
twice. 

The  rocks  of  section  No.  10  are  cut  as  they  rise  more  rapidly  than 
the  river;  the  cuts  are  becoming  gradually  deeper  into  the  beds. 
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No.  12.  The  foUawing  section  shows  the  modificcUion  of  the  beds  east- 
wardly.  The  section  does  not  reach  to  the  horizon  of  the  black  slate. 
The  distance  from  the  top  of  section  to  the  slate  is  only  a  few  feet : 


Yellow  limestone,  5  f^t  below  slate,  ( 7)  and  coTered  space 

Red  subsoil,  lower  part  yellow  marlite  .... . ... 

Yellow  marlite,  a  lew  beds  of  yellow  rock  on  top 

CoTered  space,  covered  with  cedar 

Yellow  limestone,  covered  with  cedar  on  all  patches  of  soil 

Yellow  limestone 

Thin  bedded  limestone,  lower  limit  of  cedar 

Indurated  blue  silicious  mud 

Yellow  drab  marlite — ..., 

Top  of  beds,  containing  spherical  masses  of  Favosites. 

Fossil  bed 

Thin  bedded  gray  limestone, .,.--^-.  — .-.,. 

Bed  of  MiU  creek. 


Thickness. 

Elevation. 

Feet.  Inches. 

Feet. 

Inches. 

16          3 

186 

8 

32          6 

170 

ft 

27           5 

137 

9 

27           5 

no 

4 

28    

83 

4 

5    

65 

4 

10  1        8 

50 

4 

5          4 

39 

6 

16  1        2 

34 

2 

10  i 

18 

8 

8 

...... 

Between  the  place  of  this  section  and  Bardstown  the  decomposed  lay- 
ers of  the  argillaceous  beds  have  been  wrought  into  common  earthenware, 
but  the  manu&ctory  has  been  discontinued.  The  reason  of  its  discon- 
tinuance I  did  not  learn.  The  clay  seems  of  good  quality ;  though  it 
may  be  wanting  in  silicious  earth. 

As  before  stated,  the  yellow  limestone  terminates  on  the  line  on  the 
140th  mile,  where  the  base  of  it  caps  the  hills.  The  dip  increases  and 
brings  up  about  100  feet  of  the  Aell  limestone ;  in  the  139th  and  140th 
miles  are  also  a  few  feet  of  the  sUicious  mudstone  of  the  Silurian  period, 
which  is  cut  by  the  turnpike  descending  the  hill  from  Bardstown,  near 
Fredericksburg. 

The  belt  of  the  soil  which  is  characterized  by  the  cliff  beds  of  the 
Upper  Silurian,  extends  along  the  line  from  the  124th  to  the  middle 
of  the  140th  milei  16i  miles.  This  belt  is  probably  above  the  average 
widtL 

The  belt  of  country  particularly  marked  by  the  shell  beds,  silicious 
mudstones,  and  marl  beds,  extends  from  the  middle  of  the  140th  mile 
to  the  middle  of  the  166th  mile,  or  26  miles.  As  these  beds  are 
variously  modified,  being  layers,  alternately,  of  sandy  mudstone,  indur- 
ated aluminous  shales,  thin  beds  of  shell  limestone,  or  hard,  resisting 
limestone.    The  outcropping  edges  of  these  beds  produce,  by  disint^gra* 
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tion,  soils  differing  widdy  in  chemical  constitution,  which  consequently^ 
differ  greatly  in  fertility :  the  character  of  the  soil  always  correspond- 
ing in  chemical  elements  to  the  beds  from  which  it  is  derived. 

On  the  silico-calcareous  belt  some  of  the  beds  coming  to  the  sur&ce 
are  mostly  composed  of  fine  sand  and  silidous  mud;  when  tiiese  cap 
a  ridge,  and  no  calcareous  bed  lies  above  them,  the  soil  is  quite  poor,  and 
the  timber  invariably  oak.  The  same  rock  composing  these  oak  ridges, 
when  properly  mixed  with  the  waste  of  the  calcareous  or  marl  beds^ 
produces  a  fertile  soil  easily  cultivated. 

The  first  characteristic  bed  of  the  rilico-calcareous  rocks  of  this  part 
of  the  base  line  extends  firom  the  west  side  of  Beech  fork,  from  the  140th 
mile  to  Little  Beech  fork,  on  the  148th  mila  This  bed  is  composed 
of  sandy  mud  shales  and  fiiable,  irregularly  thin  bedded  limestone^ 
abounding  in  fossil  shells.  The  most  abundant  of  which  are  Ortids^ 
and  Spirifers,  some  of  the  beds  being  almost  entirely  made  up  of  the 
latter  genus.  These  beds  are  sometimes  sufficiently  solid  to  project 
in  clifi^  but  usually  they  are  soft;  and  the  country  underlaid  by  these 
beds  is  in  rounded  hills  and  terraces ;  the  soil  almost  invariably  of  a 
black  or  dark  brown  color.  The  last  beds  outcrop  along  the  valley 
of  Cartright's  creek,  and  extend  to  the  147th  mile.  The  beds  coming 
to  the  surface  here  are  more  largely  interstratified  with  beds  of  marlita 
The  hills  are  more  rounded,  and  the  soil  is  not  so  dark,  partaking  more 
of  the  yellow  and  whitish  color. 

The  bold  springs  which  mark  the  more  open  upper  part  of  these  beds 
in  the  valley  of  Cartright's  creek,  have  no  equivalent  at  the  base  of 
this  sub-division  of  the  Silurian  rocks^  where,  the  beds  being  quite  close 
textured,  the  springs  are  generally  feebla 

No  good  section  was  obtained  of  the  beds  coming  to  the  surfiM^e^  firom 
Beech  fork  to  Little  Beech — no  doubt  on  account  of  the  soflaiess  and 
easily  disintegiating  character  of  the  beds ;  there  being  in  this  region 
some  200  feet,  banning  with  the  upper  silicious  mudstones  at  the  top 
and  ending  with  the  lower  sandy  mudstones  and  sandstones,  the  edges 
of  which  are  mostly  concealed  by  debris. 

The  line  of  Doe  creek  shows  a  rapid  dip  firom  one  to  three  d^iees. 
From  the  144th  to  the  146th  mile  the  rocks  dip  nearly  doe  west  This 
great  dip  bring^^  up,  on  the  east  ade  of  Little  Beech  fork,  beds 
alternately  sandy  and  calcareoos^  interstratified  with  marlite.    l^iese 
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beds  are  distiDgaisbed  by  a  rolling  coantry ;  tbe  hills  high ;  drainage 
cuts  deep ;  and  especially  marked  on  the  line  by  a  growth  of  larger 
poplar  timber.  These  strata  cover  a  belt  of  territory  10  miles  wide^ 
from  Little  Beech  to  tbe  head  of  Glen's  creek,  from  148th  to  168tb 
mile.  These  beds  are  estimated  at  250  feet  of  limestone  and  marl  in 
the  upper  part^  with  490  feet  of  sandy  and  muddy  members  at  the 
base :  making  the  whole  mass  740  feet  in  thickness. 

The  western  margin  of  tUs  zone  is  somewhat  modiOed  by  the  waste 
of  the  beds  spoken  of  as  forming  the  west  side  of  Little  Beech  fork. 

The  beds  become  more  silicious  on  the  east  slopes. 

At  the  head  of  Glen's  creek  is  an  oak  ridge^  covered  in  some  parts  by 
thin,  fine^prained  sandstones,  which  have  resisted  atmospheric  action  j 
while  the  softer,  and  more  easily  wasted  beds,  have  crumbled  and  been 
carried  away. 

Eastward  of  the  divide  between  Glen's  creek  and  the  waters  of  Chap' 
lin  fork  190  feet  of  beds  are  exposed,  immediatdy  under  the  sandstones 
of  the  divide  before  alluded  to. 

The  zone  covered  by  the  outcropping  edges  of  these  and  similar 
inferior  beds  crop  out  east  of  Chaplin,  producing  a  countiy  of  similar 
soil  and  timber,  extending  from  the  first  quarter  of  the  159th  to  the 
164th  mile,  the  sur&ce  gradually  becoming  more  level  toward  the  east 
These  last  beds  are  composed  of  marlites,  and  bo&  shales,  and  fossilifer^^ 
ous  limestone.  Hie  land  is  of  superior  quality ;  the  hills  rounded  and 
short  This  zone  is  particularly  distinguished  by  the  red  oak  timber, 
mixed  with  beech,  poplar,  sugar-tree,  hackleberry,  &c. — ^rod  oak  being 
the  most  abundant  These  beds  extend  from  Chaplin  to  the  dividing 
ridge  west  of  Salt  river,  including  the  sandy  beds  at  the  base  of  Hm 
division ;  and  are  estimated  to  be  310  feet  in  thickness,  from  10  to  15 
feet  at  the  base;  being  alternations  of  sandstone  and  marl  in  thm  beds. 
The  sandstone  at  the  base  is  distinguished  by  producing^  on  ridges,  white 
oak  land.  The  white  oak  ridges  of  Mercer  county  are  all  derived  from 
the  wasted  materials  of  this  bed. 

The  limestone  beds  seen  at  the  crossing  of  Salt  river  are  cut  in  a  &w 
places  by  the  branches  west  of  the  dividing  ridge.  The  dip  is  so  sli^ 
that  it  is  only  apparent  by  levels  taken  two  or  three  miles  apart  These 
comparatively  horizontal  rocks  extend  from  165th  to  175th  mila  The 
slight  westward  dip  brings,  however,  west  of  Harrodsburg,  about  240 
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feet  of  limestone  to  the  surface,  from  beneath  the  sandstones  of  the  oak 
ridges.  It  is  the  middle  and  lower  part  of  this  240  feet  of  rock  which 
produces  the  fitmous  blue  grass  soils  of  central  Kentucky.  The  masses 
of  these  beds  are  usually  thin ;  the  bedding  sur&ce  generally  uneven. 
The  body  of  the  beds  being  filled  with  the  remains  of  fossil  corals  and 
shells.  The  action  of  the  air.  frost,  and  water  upon  these  rocks  is  quite 
rapid,  especially  in  immediate  contact  vfiih  the  soil,  and  where  it  is  not 
exposed  to  the  direct  rays  of  the  sun.  The  rapid  decomposition  of 
these  beds  have  supplied  the  waste  occasioned  by  unscientific  farming  in 
the  early  settlement  of  the  country.  Some  places  have,  however,  been 
entirely  denuded  of  soil,  making  unsightly  spots  in  this  truly  beautiful 
district  The  soil  may  be  restored  to  such  spots,  if  lying  on  a  gentle 
slope,  in  a  few  years,  by  covering  the  bare  rocks  with  waste  straw,  the 
bakn  of  hemp,  in  &ct,  anything  to  prevent  washing,  and  which  will,  at 
the  same  time,  cover  the  rocks.  A  thin  soil  formed  of  the  wasted  mass 
of  the  rock,  nnited  with  the  covering  material,  will  give  sustenance  to 
blue  grass,  which  soon  covers  and  accelerates  the  decomposition  of  the 
rock  on  which  it  grows  and  to  which  its  roots  cling. 

Near  the  base  of  this  mass  of  240  feet  are  intercalated  several  beds 
of  chert,  seldom  regular  in  thickness,  and  frequently  interrupted.  Im- 
me<fiately  below  the  chert  beds  are  to  be  found  caverns  and  underground 
drains — ^the  lines  of  those  drsdns  being  marked  upon  the  surface  by 
sinks  or  depressions. 

Whenever  the  drainage  of  this  country  outs  below  this  bed,  and  the 
dip  is  favorabk^  these  underground  drains  pour  forth  the  water  which 
had  entered  at  some  higher  point,  in  many  cases  several  miles  distant. 
The  beds  are  frequently  interrupted  by  cracks  and  water  courses.  I 
have  proposed  to  distinguish  them  as  the  cavernous  member  of  the 
Lower  Silurian  rocks  of  Kentucky.  It  is  probable  that  these  are  the 
water-bearing  beds  reached  by  boring  the  Artesian  well  at  Louisville — 
the  watera  of  which  are  ahready  so  celebrated. 

It  bad  been  predicted,  before  any  considerable  progress  had  been 
made,  that  the  boring  would  reach  upwards  of  two  thousand  feet  before 
water  would  be  obtained,  the  if  beds  outcropping  to  the  east  and  south 
held  the  same  thickness  at  Louisville  which  they  had  at  these  outcrop- 
ping edges.  This  well  of  Messrs.  DuPont  is  probably  the  deepest 
boring  ever  made  in  rocks  of  the  Silurian  period.    It  certainly  is  the 
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deepest  in  these  beds  made  in  the  western  States.  The  raster  of  the 
materials  was  carefully  kept,  as  also  the  coarser  parts  of  the  borings 
pumped  up  at  different  depths.  The  analogy  between  this  record  and 
that  of  the  surface  section  kept  on  the  base  line,  is  suflSciently  close, 
both  as  to  thickness  and  the  material  brought  up,  to  enable  an  expert  to 
point  out  at  the  outcrop  of  the  difierent  beds  as  they  came  to  sui^ce — 
between  Louisville  and  Dick's  river. 

On  Cane  creek,  one  mile  west  of  Dick's  river,  the  rocks  are  much 
more  disturbed  than  at  any  point  observed  on  the  base  line  since  the 
margin  of  the  coal  measures  was  left  in  Hancock  county. 

The  rocks  near  the  top  of  the  Bird's-eye  limestone  are  ruptured  and 
tilted  toward  the  west  and  northwest — ^between  Cane  creek  and  Dick's 
river,  the  angle  of  dip  rising  frequently  as  high  as  15°  to  18^  The 
goi^  in^  which  Dick's  river  flows  is  apparently  an  open^  fracture,  since 
the  rocks  generally  dip  away  from  this  river  when  the  bends  in  the 
stream  are  sudden,  except  at  the  points  coming  forward  into  the  bends,  \ 

which  are  long  and  narrow ;  in  such  cases  the  point  fi-eqaently  fidls  or 
dips  toward  the  river ;  but,  even  then,  rocks  on  the  opposite  side  dip,  as  / 

usual,  away  from  the  stream. 

It  is  not  probable  that  the  gorges  in  which  Dick's  and  (he  Kentucky 
rivers  flow  are  due  to  denudation ;  but  it  is  a  legitimate  inference,  from  * 

the  arrangement  of  the  rocks  forming  their  sides,  that  tliese  rivers  flow 
in  the  Imes  of  original  fractures  produced  by  the  upheaving  forces  ele-  . 

vating  these  rocks  from  the  place  in  which  they  were  deposited  to  that  / 

which  they  now  occupy. 

Mr.  J.  E.  Thompson  states  that  the  171st  mile  post  of  tiie  base  line 
is  near  the  center  of  the  belt  of  blue  ash,  walnut,  and  sugar-tree  land, 
which  extends  towards  the  north  and  crosses  Kentucky  river  in  the 
neighborhood  of  Munday's  Landing,  having  an  average  width  of  two 
and  a  half  miles.  On  the  south  side  of  the  line  this  belt  extends  toward 
Danville,  gradually  spreading  or  extending  in  width,  at  Danville  it  being 
from  6  to  8  miles  wide.  The  whole  length  of  this  peculiar  soil  south  of 
Kentucky  river  being  about  20  miles.  The  same  belt  of  land  extends 
north  of  the  Kentucky  river  into  Nicholas,  Woodford,  Bourbon  counties, 
&c.,  expanding  in  width  north  of  the  Kentucky  river. 

This  peculiar  soil  being  produced  by  the  decomposition  of  the  lime- 
gtones  immediately  above  the  cavernous  member  of  the  Silurian  rocks^ 
06 
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and  the  deepest  seated  rock  of  the  upland  country  of  middle  Kentucky, 
its  margin  indicates  precisely  the  form  of  the  great  anticlinal  axis  which 
divides  the  State.    If  this  boundary  was  correctly  defined,  it  would  at 
once  give  the  key  to  the  dip  over  a  vast  extent  of  country,  and  deter- 
mine nearly  all  questions  in  relation  to  Artesian  wells.     This  is  becoming 
a  subject  of  considerable  importance,  in  an  economical  point  of  view,  in 
liddition  to  its  scientific  interest 
/     The  Bird's-eye  limestone  forming  the  walls  of  Dick's  river  is  in  com- 
'    pact  thick  ledges,  firom  2  to  6  feet  thick,  varying  little  in  character  for 
175  to  200  feet. 

The  deepest  cut  rocks  on  the  line  are  seen  at  the  crosang  of  this 
river. 

After  crossing  Dick's  river  the  line  lies  for  nearly  six  miles  in  Qar- 
rard  county  —  the  surface  rock  being  composed  of  the  beds  near  the 
top  of  the  Bird's-eye  limestone.  On  the  180th  mile  a  considerable 
uplift  is  crossed.  Where  it  was  examined,  the  rocks  on  either  side  dip 
firom  a  line  to  the  east  and  west  Three  fourths  of  a  mile  to  the  east 
a  branch  runs  parallel  to  the  Lexington  and  Danville  turnpike.  On  this 
branch  is  seen  a  reversal  of  dip  for  a  considerable  distance  on  a  west 
and  northwest  course.  Approaching  Kentucky  river  with  the  line  of 
\  the  branch  the  dip  is  seen  gradually  to  change,  and,  finally,  near  the 
river,  the  dip  is  to  the  southwest  and  away  from  the  line  of  the  river. 
The  greatest  angle  of  dip  observed  bding  nearest  to  the  river :  the  angle 
I  of  the  dip  varying  firom  1°  to  SC^.  The  beds  bdng,  moreover,  fire- 
-  quently  fractured  and  slipped.  The  line  of  greatest  fracture,  or  main 
axis  of  disturbance,  lies  on  a  course  north  10°  E,  South  10°  west 
The  mouth  of  £he  branch  enters  Kentucky  river  opposite  Boon's  knob, 
which  is  an  isolated  mass  of  the  Bird's-eye  limestone,  210  feet  high, 
separated  by  the  &ult  before  alluded  to,  which  crosses  the  Kentucky 
river  near  this  point  The  character  of  this  disturbance  is  considerably 
changed  on  the  other  side  of  the  river;  the  rocky  masses  on  the  west 
side  appear  lifted,  while  those  on  the  east  side  are  fallen  forward  and 
depressed,  j^hejxispf  the  feult  on  the  north  side  of  the  rivor,  so  fix 
as  examined,  coincio^  Wit£the  line  of  Big  Hickman  creek. 

A  remarkable  disturbance  in  the  rocks  was  observed  on  our  return 
firom  the  work  of  the  base  line,  a  few  miles  east  of  Winchester.  It  is 
"Bot  improbable  tiuit  the&tdt  at  Kenta<%  river  may  be  extended  into 
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Clarke  county,  and  this  disturbance  and  that  in  Clarke  may  be  cotem* 
poraneous.  The  rocks  disturbed  in  Clarke  county  are  the  yellow 
magnesian  beds  of  the  Upper  Silurian  date  and  the  beds  of  black  slate. 
These  disturbances,  if  connected,  would  determine  the  geological  period 
in  which  they  occurred,  and  would  doubless  throw  much  light  on  the 
ancient  coast  lines  of  the  different  geological  epochs  ruptured  by  the 
fiiult  or  by  a  succession  of  disturbances.  At  all  events,  there  is  no 
doubt  that  the  &ult,  and  the  lines  of  the  Kentucky  and  Dick's  rivers, 
which  lie  in  the  deep  gorges  of  the  BirdWye  limestone^  are  cotem- 
poraneous  and  produced  by  a  common  cause. 

On  the  181st  mile,  the  line  crosses  the  Kentucky  river  and  enters 
Jessamine  county.  On  the  182d  mile,  the  line  cuts  a  bend  and  crosses 
the  river  twice.  The  Bird's-eye  limestone  is  no  longer  seen  after  enter- 
ing Jessamine  county,  while  the  sandy  and  marly  beds,  equivalent  to 
those  on  the  west  side  of  Salt  river,  prevsdl  on  the  165th  mile,  making 
a  distance  of  16  miles  along  the  base  line.  The  distance  between  these 
beds  is  probably  greater  both  on  the  north  and  south  side  of  the  line. 
On  the  1 85th  mile^  the  Kentucky  river  is  crossed  the  fourth  time. 

The  land  between  the  third  and  fourth  crossing  of  the  river  is  rolling, 
the  hills  rich  and  rounded,  being  composed  of  soft  beds  consisting 
of  soft  muddy  sandstones,  alternately  with  thin  beds  of  marly  clays 
and  limestone.  The  mixture  of  the  decomposed  materials  of  these 
beds  forms  a  soil  very  rich  in  all  the  elements  required  for  &rm  crops, 
while  it  is  friable  and  easily  cultivated.  The  steepest  hillsides  are  culti- 
vated in  com  and  other  plowed  crops ;  yet  such  is  the  softness  of  the 
beds  composing  the  hills^  that  the  soil  is  kept  up  and  restored  by  fresh 
disintegration  for  years  on  slopes  from  30^  to  45^ 

From  the  fourth  crossing  of  the  Kentucky  river  to  Richmond,  (198th 
mile  of  base  line,)  we  passed  along  a  level  country.  Toward  the  west 
the  lines  of  the  creeks  cut  deeply  into  the  soft  measures  lying  between 
the  magne^n  limestone  of  Upper  Silurian  date,  and  the  Bird^s-eye 
limestone,  and  the  equivalent  of  the  beds  spoken  of  as  composing  the 
sur&ce  rocks  of  Nelson,  Washington,  and  Mercer  counties.  The  lower 
beds  of  these  measures,  as  seen  in  Jessamine,  Garrard,  and  the  western 
part  of  Madison  counties,  are  softer  than  on  the  west  side  of  the  great 
anticlinal  axis.  No  positive  determination  was  made  of  the  thickness 
of  the  soft  measures  alluded  to,  but  they  are  believed  to  be  thicker  on       ^ 
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the  weBt  than  on  the  east  side  of  the  axis.  What  part  of  the  thickness 
is  lost  to  view  by  the  sinking  of  these  beds  on  the  east  side  of  Big  Hick- 
man has  not  yet  been  determined.  The  rocks  are  more  fossiliferous  on 
the  east  than  on  the  west  side  of  the  axis,  and  the  fossils  are  less  washed 
and  broken. 

Near  the  fourth  crossing  of  the  Kentucky  river  a  thick  bed  of  red- 
dish limestone  is  seen  in  outcrop,  about  70  feet  above  the  river, 
filled  with  the  remains  of  Isotelus  platycephalus  (gig^.)  On  the  195tli 
mile  considerable  beds  of  sandstone  are  seen  in  ledges  from  20  to  30 
feet  in  thickness;  the  upper  part  of  these  beds  having  a  number  of  tl^in 
beds  of  limestone  intercalated.  In  some  localities  the  beds  are  repkced 
by  segregated  masses  of  limestone  which  occupy  their  places. 

The  upper  part  of  this  member  forms  the  sur&ce  rock  in  the  N.  E. 
comer  of  Garrard  county,  on  the  tops  of  the  hills,  locally  capped  by 
firom  10  to  15  feet  of  marly  clay.  When  this  last  bed  caps  the 
hills,  their  sides  are  firequently  covered  with  a  fine  growth  of  black  locust 
timber. 

Under  the  sandstone  beds  at  the  fourth  crossing  of  Kentucky  river 
bre  about  200  feet  of  beds  of  alternations  of  limestone  and  mailite. 
Although  the  valleys  are  deep,  and  the  sides  abrupt,  still  accurate 
minute  sections  are  difficult  to  obtain  on  account  of  the  loose  debris  di&- 
int^rated  firom  the  soft  materials  composing  the  hillsides  concealing  the 
outcropping  edges  of  the  strata. 

East  ol  Paint  Lick  creek  the  line  crosses  a  series  of  hills  capped  by 
wasted  fossiliferous  sandstone.  These  beds  contain  comparatively  little 
lime,  hence  the  soil  is  inferior  to  that  derived  from  the  decomposition  of 
the  beds  lying  below  and  farther  west  The  timber  on  the  sandy  beds 
is  principally  oak  and  hickory. 

On  the  bottoms  and  slopes  of  the  low  hills  on  the  west  side  of  Silver 
creek,  great  quantities  of  quartz  pebbles  and  geodes  were  observed  cov- 
ering the  land  and  mixed  with  the  soil.  The  pebbles  were,  doubtiess, 
derived  from  the  conglomerate  lying  &rther  south.  The  geodes  are 
firom  the  sub-carboniferous  limestone ;  many  of  them  containing  charac- 
teristic fossils  of  that  formation. 

The  rocks  seen  on  Silver  creek  dip  in  the  direction  of  the  stream  to 
the  northwest^  at  an  angle  varying  firom  4^  to  6°.  The  dip  with  the 
line  of  the  branches  and  creeks  firom  the  187th  to  tho  196tb  mile  is  the 
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usual  arrangement  of  the  rocks.  To  the  norih  about  16  miles,  on  the 
Kentucky  river,  the  dip  is  reversed,  and  would  form  a  synclinal  fold,  6^  n 
betwew  Richmond  and  the  Kentucky  mest.  On  the  head  of  Tate's  ^ — 
creek,  near  the  Richmond  and  Lexington  turnpike,  (197th  mile,)  the 
upper  beds  of  the  sandy  mudstones  dip  under  the  base  of  the  yellow 
magnesian  limestones,  equivalent  of  the  beds  of  Nelson  county.  Near 
Owingsville,  Bath  county,  is  a  point  west  of  which  the  yellow  limestone 
is  not  seen. 

East  of  Richmond  the  sur&ce  of  the  country  gradually  Ms  off  in 
altitude,  from  the  198th  to  the  ^09th  mile,  when  the  Kentucky  river  is 
crossed  for  the  fifth  tima  The  valleys  of  the  branches  and  creeks 
which  cross  the  line,  are  not  cut  so  deeply  into  the  rocks  between  Rich- 
mond and  the  Kentucky  river  on  the  east,  as  they  are  on  the  west 
The  lands  east  are  generally  level ;  the  rocks  on  the  line  have  little  or 
no  dip,  except  locally.  On  the  203d  mile  the  yellow  or  buff  beds  are 
well  marked  on  the  plantation  of  Mr.  Peter  Todd,  where  they  are 
capped  by  sandy  shales. 

On  the  204th  mile,  on  the  farm  of  Solomon  Turpin,  the  white  earthy 
beds,  recognized  as  the  equivalent  of  the  beds  near  the  &V08ite8  beds  of 
Nelson  county,  are  cut  by  the  drains.  The  land  is  level ;  the  soil  whit- 
ish and  swampy. 

On  the  205th  mile  the  wasted  beds  of  black  slate  are  seen,  capping 
elevated  situations.  Slips  of  the  beds  again  bring  to  view  strata  which 
had  previously  disappeared  below  the  sur&ca 

At  the  Flatwood's  Meeting-house  the  beds  lie  level.  Near  the  saw- 
mill of  Mr.  Henry  Moore,  search  has  been  made  for  coal  in  the  black 
slate  beds  which  have  been  confounded  with  the  bituminous  shale  asso- 
ciated with  coal  beds.  It  is  quite  impossible  to  obtain  coal  in  the  black 
slates  and  its  inferior  beds.  The  rocks  intervening  ))etwe6n  it  and  the 
ooal  beds  observed  farther  east^  are  several  hundred  feet  in  thickness^ 
burying  the  black  slate  under  the  lowest  coal  beds  to  that  depth.  On 
the  210th  mile,  on  the  north  side  of  Kentucky  river,  the  point  in 
the  bend  falls  forward  towards  the  river,  and  is  ca[q[)ed  with  the  knob- 
stone,  equivalent  to  the  Waverly  sandstone  of  Ohio,  and  the  beds  of  the 
knobby  country  of  Nelson,  Bullitt,  and  Jefferson  counties. 

The  212th  mile  is  located  on  hills  covered  by  the  waste  of  slate 
beds,  and  the  lower  part  of  the  knobstone  based  on  the  yellow  mag- 
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neaan  limestones,  which  have  considerable  quantities  of  chert  inter- 
calated in  beds  and  segregated  masses.  Small  pieces  of  crystalized 
copper  pyrites  have  been  found  in  several  places  near  the  line  in  those 
beds.  Several  of  tiie  most  noted  localities  of  "copper"  were  visited; 
nothing  was  seen  which  would,  in  our  opinion,  justify  expensive  workings 
in  any  of  these  localities.  The  213th  mile  post  would  come  in  the 
Kentucky  river,  which  was  crossed  here  for  the  seventh  and  last  time. 

The  bank  of  the  river,  on  the  west  side,  rises  into  a  perpendicular 
diff,  of  which  the  following  is  a  section : 

No.  12.     Section  cU  213/A  nUle  post  base  line. 


Black  slate,  top  beds  earthy,  probably  posseflsiog  hydraulic  prop- 
erties  - . — 

Earthy  limestooe  and  chert  beds 

LimestODe,  gray  and  yellow ... 

Bed  of  Kentucky  river. 


Thickness.        Eleration. 


Feet. 


130 
14 
26 


Inches. 


Feet. 


39 
25 


Inches. 


The  timber  has  suddenly  changed  in  character.  The  waste  on  the 
hill  tops  of  the  knobs  is  covered  by  black  pine  and  whortleberry  bushes^ 
or  chesnut  oak  and  red  oak ;  the  sides  with  laurel  and  pine. 

From  the  213th  mile  the  ^  Mountains  "  are  in  sight  The  highest  of 
these  mountains  are  generally  from  600  to  650  feet  above  the  drainage 
at  thebasa 

The  characteristic  features  of  this  formation  are  well  marked  here: 
the  hills  are  steep  and  rounded;  the  outliers  of  the  sub-carboniferous 
limestone  and  great  sandstone  at  the  base  of  the  coal  measures  standing 
out  in  prominent,  isolated  hills  beyond,  and  as  high  as  the  general  mass 
from  which  they  ha^e  been  disjointed  by  the  same  force  that  elevated 
the  rocks  of  the  surrounding  district;  subsequently  these  outlierB  have 
been  further  severed  from  the  parent  rock  by  the  action  of  running 
water  seeking  the  deepest  lines  of  fracture,  and  thus  wearing  away  and 
undermining  the  softer  layers  upon  which  the  more  massive  rocks  repose, 
which,  splitting  at  right  angles  to  the  bedding,  finally  are  precipitated 
into  the  Valley,  leaving  the  remainder  of  the  outlier  standing  with  nearly 
vttrtioal  walls. 
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The  pebbles  of  quartz  of  the  conglomerate  are  sfcr^ired  miks  from  the 
parent  rock,  having  resisted  the  disint^rating  agencies  which  have  car- 
ried  away  the  finer  and  more  soluble  earths. 

The  213th  mile  lies  on  low  bills  of  slate.  The  214th  mile  crosses 
Galloway's  creek.  The  215th  mile  begins  at  the  base  of  a  pine-covered 
knob  on  the  waste  of  the  knobstone,  crossing  near  the  summit  and  end- 
ing on  the  benches  at  the  base  of  the  ^  Lone  knob."  The  216th  mile 
rises  the  Lone  knob  at  the  north  end,  and  cuts  the  summit  at  the  edge  of 
the  precipice  of  sub-carboniferous  limestone,  which  rises  nearly  to  the 
extreme  height  at  the  north  end.  The  summit,  at  the  south,  is  capped 
by  sub-carboniferous  limestone;  the  north  end  by  blocks  of  the  great 
sandstone  near  the  base  of  the  coal  measures.  The  sides  of  the  knob 
are  precipitous  on  the  northeast  and  west  sides.  On  the  south  it  rises 
by  a  rapid  slope.  The  height  above  the  drainage  at  the  base  of  it  is,  by 
barometer,  623  feet 

No.  14.     The  following  section  is  from  the  southwest  side  of  the 
Lone  knob  J  EstiU  county : 


Thickness. 

Eleration. 

Feet. 

Inches. 

Feet. 

€23 
611 

601 

i51 
41 
26 

Inches 

Sandstone,  in  two  benches,  at  north  end  of  knob .... ... 

19 
10 

150 

410 
15 
36 

Iron  ore  and  earth,  resting  on  limestone 

Sab-carboniferoos  limestone,  upper  beds  hard,  and  in  ledges  8  to 
10  feet  thick :.. 

cropping  out ... 

Shale  beds,  containing  kidney-shaped  masses  of  carbonate  of  iron 
Black  slate .— 

Branch  at  foot  of  knob. 

The  steepuess  of  the  hill  being  un&vorable  to  correct  results  by  the 
Locke's  level,  the  barometrical  determination  of  the  height  is  taken  as 
being  more  reliabla  Subsequently  a  carefully  made  detailed  section  of 
the  sub-carboniferous  limestone  was  obtained  at  Cottage  furnace ;  by  this 
section  the  limestones  are  found  to  be  thicker  than  at  the  ^Lone  knob.'' 
I  do  not  infer  that  the  limestones  at  Cottage  furnace  were  originally 
thicker  than  at  the  knob ;  but  suppose  that  all  the  limestone  at  the  knob 
may  not  have  been  included  in  the  section  above;  the  base  of  the  mass 
was  probably  hidden  from  view  at  the  knob. 

The  whole  line  from  the  216th  to  the  236tb  mile  ovoesoB  drains  whioh 

mttetb««: 
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The  following  section  obtained  on  the  218th  mile  will  give  the  char- 
acter of  the  beds  out  by  the  branches  of  Cow  creek,  and  especially  the 
beds  of  sub-carboniferous  limestone  which  are  cut  by  all  the  drains  on 
both  sides  of  the  ridge  dividing  the  Kentucky  and  Bed  rivers  from  Cow 
to  Lo  Devil  creeks,  from  the  218th  to  the  235th  mile. 

The  character  of  some  of  tiiese  drains  and  gorges  will  be  particularly 
described  in  a  subsequent  part  of  this  chapter. 
No.  12.     Section  of  the  limestone  of  the  sub-carboniferous  beds,  lying 

between  the  knobstone  beds  and  the  great  sandstone  at  the  base  of  the 

coal  measures  of  Estill^  PoweU^  Owsley,  and  Morgan  counties : 


Thick,  irreguUrly  bedded  Bftodstone;  fine,  sharp  grit;  remarknble 
for  obliquity  of  lines  of  deposition,  produced  bv  currents  from 
theN.  E 

Thin  bedded  sandstone,  sharp  grit 

Whitish  silicious  shales,  when  first  opened  gray-lead  colored,  espe- 
cially near  the  base 

Place  of  ore  beds. 

Gray  shales 

Butr  thin  bedded  eanhy  yellow  limestone,  containing  a  few  fossils; 
character  not  preserved 

Thin  bedded  earthy  limestone,  containing  Retepora,  Archemides, 
and  Pentremites 

Thick  bedded  gray-drab  limestone 

Covered  spuce,  with  alnminuus  and  calcareous  shales? 

Whitioh  oolitic  limestone,  in  flags,  containing  PentremUe$  pffrifor- 
mU  of  large  sisse 

Buff  limestone;  upper  part  earthy  and  soft,  breaking  into  irregu- 
lar angular  fragments 

Semi -oolitic  crystalline  limestone,  producing  red  earth  by  disinte- 
gration   

Rough  concretionary  bluish-gray  limestone 

Gray  limestone,  with  buff  colored  segregations 

Bright  buff  colored  earthy  limestone,  non-fossil iferous 

Irregular  thin  bedded  greenish-gray  limestone,  non-fossiliferous — 
the  top  of  the  bed  having  a  few  beds  of  chert 

Base  of  Cottage  furnace  staok. 

Siction  hekno  Furnace, 

Thick  bedded  limestone,  semi-oolitic,  upper  part  non-forail iferous, 
oonUining  beds  and  se^^regations  of  green  flint,  the  lower  part 
of  the  bed  containing  Pentremites,  Crinoidea,  Bellerophon,  and 
remains  of  fish 

Blue  earthy  limestone  and  shales,  containing  corals,  Spirifera, 
Penbratular,  Retepora,  and  Crinoidea.. 

Soft  earthy  yellow  limestone . .. ... 

Base  of  sab-carboniferous  limestone. 

Section  of  Knoh$ione  dbov€  Cow  creek. 
Soft  greenish  silicious  shale,  (knobstone)........... 

H»ird  beds  of  greenish  sandy  shale 

Hard  beds  of  fine  aaaaed  iaadstone . 
Bedof  Cowf      ' 


Thickness.        ElevatioD. 


Feet 

Inches. 

10 
11 

22 

2 

8 



2 
13 
10 

6 

10 

11 

22 

10 
2 

4 

6 

24 

22 

38 
56 


32 

16 
16 


Feet. 


293 

283 

272 
250 

248 

240 
237 
224 

214 

204 

193 
171 
161 
158 

154 


130 

108 
60 


64 
32 
16 


Inches. 


4 
4 

4 

4 

4 

4 
4 
8 
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The  sub-carboniferous  limestone,  by  this  section,  appears  to  be  186 
feet  thick.  The  knobstone  is  cut  by  the  drainage  64  feet  below  the 
limestone,  at  the  place  where  the  section  was  taken.  At  the  point  where 
the  base  line  crosses  this  branch  the  knobstone  is  cut  much  deeper — 
about  300  feet  This  section)  with  slight  modifications,  would  apply  to 
the  sides  of  the  numerous  deep  drains  which  the  line  crosses  to  the 
235th  mile ;  the  cutting  into  the  knobstone  becoming  gradually  less  and 
less  to  the  bead  of  Miller's  creek,  when  the  knobstone  disappears  under 
the  superior  beds ;  the  head  of  the  section  gradually  increasing  by  the 
additional  thickness  of  coarse  sandstone  and  conglomerate,  until  the  con- 
glomerate and  associated  beds  attain  a  thickness  of  243  feet — ^the  sec- 
tional cuts  made  by  the  branches  being  kept  up  to  about  400  feet.  All 
the  streams  on  the  line  have  precipitous  banks,  either  on  one  or  both 
sides,  from  the  218th  to  the  235th  mila  The  valleys  from  the  summit 
of  one  ridge  to  that  of  another  vary  from  1,400  feet  to  3,500  feet 
Of  these  drains,  no  less  than  forty  were  crossed  in  seventeen  miles 
between  the  points  referred  to. 

Our  work,  in  crossing  these  abrupt  valleys,  was  very  laborious.  Owing 
to  the  precipitous  character  of  the  walls  of  these  valleys,  it  was  neces- 
sary, in  crossing  them,  dther  to  head  the  valley  or  to  find  a  break  in  the 
wall,  on  one  side,  by  which  to  descend ;  making  ^ess  from  the  valley 
by  some  similar  drain  on  the  other  side;  but^  since  these  drains  were 
neither  on  the  line  nor  opposite  to  each  other,  it  was  frequently  necessary 
to  walk  from  one  to  three  miles  to  cross  ravines  only  2,000  feet  wide. 
In  addition  to  these  difficulties,  the  sides  of  the  drains  were  frequently 
grown  over  witli  underbrush,  matted  into  a  dense  mass  by  vines  growing 
amongst  it. 

The  ridge  dividing  the  waters  of  Kentucky  and  Red  rivers,  (the 
summit  of  which  is  also  the  dividing  line  between  Estill  and  Powell 
counties,)  and  the  continuation  of  the  same  ridge  dividing  Morgan  and 
Owsley  counties,  frequently  crosses  the  base  line  in  its  tortuous  course 
towards  the  beads  of  the  water  courses  by  which  it  is  eroded. 

At  the  head  of  Miller's  creek  the  ridge  is  interrupted  and  is  no 
longer  continuous.  Milter's  creek  rises  north,  and  the  South  fork  of  Bed 
river  south  of  the  summit,  thus  throwing  the  highest  ridge  in  lines 
nearly  at  right  angles  with  the  axis  of  the  main  ridge,  which  again 
-a  oontinuotis  line  on  tlie  aaat  side  of  Minerva  creek.  The 
6T 
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coarse  of  this  ridge  deviates  sometimeB  several  mDes  from  a  straif^t 
line,  the  irr^ularities  beiog  sometimes  in  carves  and  som^imes  forming 
the  sides  of  an  acute  angia 

The  "" Old  Furnace''  of  EstiU  county  lies  north  of  the  223d  mil& 
The  highest  land  found  m  the  county  lies  half  a  mile  west  of  the  fiimaoe^ 
where  the  sub-carboniferous  limestone  comes  nearly  to  the  top  of  the 
ridga  The  ridge  is  capped  by  the  ore  bed  under  the  great  sandstone 
before  alluded  to.  At  this  locality  the  ore  is  associated  with  a  thin  coal 
from  2  to  6  inches  thick.  East  of  the  furnace^  near  the  224th  mile 
posty  the  coal  of  this  geological  horizon  has  increased  in  thickness  to 
nearly  two  feet  It  has  been  opened  and  wrought;  but  the  sapports  of 
the  drift  have  Men  in  so  as  to  make  it  at  present  inaccessibla 

North  of  the  fiimace  lies  a  fine  example  of  the  sandstone  at  the  base 
of  the  coal  measures.  On  the  north  side  it  is  235  feet  in  height  The 
summit  of  this  rock  is  less  elevated  than  the  sub-carboniferous  limestone 
half  a  mile  to  the  south  of  the  fiimaca  Between  the  furnace  and 
the  ^ State  House'' — a  conspicuous  cliff  of  this  sandstone— -the  rocks 
are  seen  dipping  to  the  north  from  5^  to  20°,  with  evidence  of  much 
slipping  towards  the  north.  The  ridge  along  its  whole  length  shows  a 
dip  on  either  side  away  from  the  ridge  both  to  the  north  and  to  the 
south.  The  high  land  west  of  the  furnace  is  dome-like,  and  the  dip  is 
also  from  it  in  all  directiona 

The  mateiials  at  the  base  of  the  State  House  sandstone  are  found  to 
vary  remarkably  in  short  distances. 

The  sandstone  is  usually  found  resting  on  beds  of  silicions  shale^  with 
locally  thin  bedded  sandstone,  which,  when  present^  are  found  to  be  well 
marked  by  impressiotis  of  fossil  plants.  Under  the  sandy  shale  and  sand- 
stone thick  beds  of  clay  are  found  in  certain  localities,  which  is  used  as 
a  fire  clay  at  the  old  Furnace,  and  is  reported  to  be  of  excdlent  quality. 
It  is  usually  under  the  horizon  of  the  fire  clay  bed  that  the  ore  bed  is 
found.  In  some  localities  the  clay  and  sandy  shales  are  absent^  and  the 
ore  is  found  resting  on  the  water-worn  sur&ce  of  the  sub-carboniferous 
limestona  The  base  of  the  ^  State  House  "  sandstone,  in  sach  cases,  is 
separated  from  the  ore  bed  by  a  thin  bed  of  clay  or  silicious  shala  The 
modifications  of  these  beds  are  numerous ;  the  above  mentioned  are  the 
most  common.  The  ores  are  raised  both  by  stripping  and  by  drifting; 
the  bed  varying  in  thickness  firom  3  to  24  inches.     Not  having  the  timQ 
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at  command,  while  canying  the  base  line  through  the  territory  where 
these  beds  are  most  ^vorably  cut,  the  associate  beds  have  not  yet 
received  the  examination  that  their  importance  demands. 

The  224th  mile  post  fells  near  the  corner  of  Powell  county,  in  the 
Estill  county  line ;  the  base  line  crosses  to  the  north  side  of  tiie  ridge, 
within  a  few  yards  of  the  comer ;  after  crossing  one  stream  the  line 
recrosses  the  ridge  to  the  south  sida 

The  226th  mile  post  fidls  on  the  slope  of  the  hill,  on  the  east  side  of 
Miller's  creek,  having  crossed  the  branch  called  Lowry's  branch  of  Mil- 
ler's creek. 

The  227th  mile  crosses  to  the  north  side  of  the  ridge,  and  again  lies 
m  Powell  county.  The  dividing  ridge  lies  south  of  the  line  from  the 
227th  to  near  the  end  of  the  233d  mile,  making  a  great  bend  to  the 
south  between  the  231st  and  233d  mila  From  the  233d  to  the  middle 
of  the  236th  the  line  lies  in  Owsley  county.  On  the  230th  mile  the 
conglomerate  sandstone  attains  its  maximum  thickness,  and  the  hills  are 
capped  with  soft  beds  lying  above  it  The  drains  and  creeks  cut  the 
knobstone  for  the  last  time  on  the  line  on  the  229th  mila 

Eastwardly  from  the  229th  mile  the  bends  of  the  streams  are  nearly 
all  at  right  angles,  sharp  and  abrupt — ^the  valleys  walled  by  the  mass  of 
coarse  sandstone,  which  is  so  prominent  a  feature  on  Baker's  branch  of 
little  South  fork  of  Bed  river.  Graining  Block  creek,  and  numerous 
nameless  branches  on  the  north  ^deof  the  ridge;  and  on  Miller's  creek, 
Low  Devil,  and  smaller  streams  on  the  soutib  side  (^  the  ridga  Some 
of  the  walled  sides  of  the  Little  South  fork  are  said  to  be  impracticable 
for  seven  miles,  where  it  is  walled  in,  nearly  perpendicularly,  to  the  height 
of  200  to  300  feet  without  a  break.  The  same  remark  will  apply  to 
the  valleys  of  the  numerous  branches  of  Graining  Block  creek.  The 
head  of  the  Hotel  branch  terminates  abruptly  against  a  diff  250  feet 
high,  the  chasm  being  about  tbe  same  width. 

The  base  of  the  sandstone  is  frequently  exposed  from  the  227(li  to 
the  234th  mile;  it  was  examined  carefully  on  the  line  for  the  ore  and 
coal  beds  of  this  horizon.  The  coal  was  seen  in  several  valleys.  The 
ore  bed  was  not  observed  east  of  the  227th  mila  North  of  the  line,  on 
the  main  branch  of  Graining  Block  creek,  the  coal  is  said  to  be  four  feet 
thick,  (on  the  233d  mila)  On  a  branch  of  Bed  river,  north  of  the 
254th  mile,  three  fourths  of  a  mile  distant  from  the  line,  the  ceal  was 
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Been  well  exposed ;  it  was  only  eighteen  inches  thick.  At  this  locality 
no  traces  of  the  ore  were  seen. 
^^  The  rocks  begin  to  dip  more  rapidly  toward  the  east  on  the  236th 
/  mile;  and  at  the  crossing  of  Swifb's  Camp  creek  the  top  of  the  con- 
glomerate sandstone  is  seen  for  the  last  time^  the  level  being  much  lower 
than  at  the  head  of  Low  Devil  creek,  where  it  is  the  surface  rock. 
About  80  feet  above  the  conglomerate  is  a  sandstone,  into  which  is 
wedged  a  coal,  varying  from  a  line  to  several  inches  in  thickness.  This 
bed  is  frequently  parted  and  insinuated  between  the  cracks  of  the  rocks 
above  the  place  of  the  bed.  The  sandstone  varies,  in  different  localities^ 
from  15  to  35  feet  It  is  usually  well  marked  by  impressions  of  plants. 
The  space  between  the  conglomerate  and  this  bed  is  filled  with  soft 
material,  mostly  covering  the  outcrop  of  the  strata. 

The  parts  exposed  were  composed  of  sandy  and  aluminous  shala 
When  decomposed,  these  beds  form  a  soil  which  produces  well  for  a 
short  time,  especially  in  places  where  the  sur&ce  is  reasonably  level. 
Near  tiie  top  of  the  conglomerate,  and  at  the  base  of  the  soft  beds,  is 
generally  a  belt  of  hemlock,  and  white  and  yellow  pine  timber;  while  the 
upper  part  of  the  soft  bed  supports  a  heavy  growth  of  poplar,  white 
oak,  black  oak,  and  black  gum. 

At  the  Spruce  gap,  at  the  head  of  Low  Devil  creek,  the  dividing  ridge 
is  very  much  depressed.  It  was  through  this  ^  gap ''  that  the  original 
inhabitants  passed  on  th^  journeys  between  Red  and  Kentucky  rivers. 
The  old  Indian  trace  through  Spruce  gap  is  even  now  considered  the 
best  route  between  the  two  streams. 

The  soft  beds  referred  to  above^  as  lying  above  the  conglomerate,  are 
probably  the  equivalent  of  the  shales  of  Little  Sandy  river,  (see  Vol.  2, 
page  351,  Kentucky  Reports,)  given  in  the  upper  part  of  the  section 
as  being  100  feet  thick.  A  more  detailed  section  is  now  ^ven  on  page 
352.  No  coal  beds  were  seen  in  this  mass.  The  cuts  on  this  part  of 
the  line  are  un&vorable  for  special  sections.  The  hills  of  soft  measures 
rise  as  high  as  three  hundred  (300)  feet  above  the  drainage,  marked  by 
two  to  four  benches  of  harder  materials.  No  beds  of  coal  or  iron  ore 
are  seen  from  the  237th  to  the  243d  mile,  which  reaches  and  crosses 
Stillwater,  a  branch  of  Red  river. 

Considerable  disturbance  is  again  seen  in  the  rocks  on  the  east  side  of 
Stillwater  oreek.    On  the  west  side^  on  the  farm  of  Mr«  David  Rom^  tbt 
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first  coal  above  the  conglomerate  is  again  seen — ^it  is  only  6  inches; 
five  feet  below  the  coal  is  a  bed  of  compact  silicioas  rock,  containing 
from  4  to  6  per  cent  of  iron  (?).  Lithdogically  it  is  the  exact  counter- 
part of  the  silicious  bed  near  the  road  at  Star  furnace.  Garter  county. 
This  bed  would  &11  into  the  section  at  Star  furnace,  giyen  on  page  353, 
Vol.  2,  Kentucky  Oeological  Reports,  immediately  above  the  Star  fur- 
nace sandstona  South  of  243d  mile  post  the  coal  bed  above  referred 
to  lies  in  the  bed  of  the  creek,  at  the  old  mill.  The  sandstone  at  the 
first  locality  which  overlies  the  coal  bed  thins  out  in  the  distance  of  half 
a  mile,  and  the  coal  at  the  second  locality  is  covered  by  silicious  shale. 

On  the  fiurm  of  Mr.  Abraham  Swango,  eastwardly  of  the  second 
locality  half  a  mile,  the  coal  and  sandstone  are  brought  above  the  drain- 
age, to  be  again  earned  down  by  a  dip  of  firom  5°  to  15^  This  rapid  dip 
continues  a  very  short  distance,  and  at  Mr.  Adam  Harmon's  we  have 
the  coal,  seen  at  Stillwater,  again  brought  down  to  the  level  of  the  drain- 
age. The  hills  from  Stillwater  to  Lacey*s  creek,  243d  to  246th  mil^ 
rise  above  the  drainage  firom  180  feet  to  250  feet 

The  section  of  the  base  of  these  hills,  so  &r  as  obtained,  shows  the 
same  measures  on  both  creeks. 

Ascending  the  road  branch  of  Stillwater  creek  one  and  a  half  miles, 
the  dividing  ridge  between  Stillwater  and  Lacey  *s  creek  is  reached.  The 
elevation  above  the  three  vein  coal,  in  section  No.  13,  is  190  feet, 
divided  into  four  benches  or  terraces.  The  road  passing  through  a  gap, 
the  extreme  height  of  the  hill  is  not  given. 

The  last  section  of  these  beds  was  obtained  near  Mr.  Harmon's,  as 
follows: 
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No.  13.    Sectim  of  cod  measures  on  Stillwater^  near  the  farm  of  Mr. 

Adam  Harmon. 


Sandstone  bench 

Sandstone ^  . 

Sandy  shale 

CM. 


Sandy  shale  , 

CboZ 

Shale 


Bluish  aluminous  clay 

Bluish  aluminous  clay,  with  fossils 

Sandy  shale ....« 

Thin  bedded  sandstone 

Blue  and  black  shale ......  . 

Sandstone,  thick  bed . 

Coal,  4  to  15  inches . ... 

Shale,  4  to  6  feet 

Sandstone,  tlun  bedded;  branch;  eqaiyalent  of  Star  furnace  stack 
sandstone. 


Tkicknesfl. 


Feet. 


25 

I 
3 


4 
9 
13 

20 
18 

4 


'6 


Inches. 


6 


6 


Elevation. 


Feet. 


63 
62 
59 

58 
58 
57 
67 
67 
63 
51 
48 
98 
10 
6 
6 


Inches. 


On  the  road  line  from  camp  on  Stillwater^  to  Lacey's  creek,  two 
exposures  of  the  section  at  Stillwater  was  seen  on  the  waters  of  Lacey's 
creek. 

The  materials  compodng  the  hills  between  Stillwater  and  Gilmore 
creeks  are  soft;  the  hills  rounded,  and  very  steep. 

Immediately  south  of  the  line,  247th  mUe,  on  Lacey's  creek,  on  the 
farm  of  Mr.  Jos.  Eose^  the  following  section  was  obtained;  it  appears  to 
he  the  equivalent  of  section  13  at  Mr.  Harmon's,  with  tlie  addition  of 
the  masses  below,  seen  at  Mr.  David  Rose's^  on  Stillwater,  (243d  mila) 
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No.  14,    JSectian  of  cod  measures  <m  GUmore^a  creeiy  an  2i%ik  miU^ 

hose  line. 


Covered  space,  occasional^  showing  beds  of  sandy  shale.. 

Ckiarae  loose  textured  sandstone 

Sandy  micaceous  shale,  dark-gray  and  yellow 

Blubh  shale 

Coal,    Bituminous 

Shale,  (silicious  mud) ..... 

Cod*    Bituminous ....... .. 

Aluminous  parting,  clay ......... 

CoaL    Shaly  cannel  or  splint? . . . 

Ash  colored  shale  . . ........... 

Gray  sandy  shale 

Pyritiferons  sandstone .. 

Sandstone,  thick  i 
ShaW  sandstone.. 

Sandstone  

Shale,  lead-gray  . 

Sandstone 

Branch. 


Thickness. 


Feet. 


15 
1 
9 

8 

1 
1 


EloTation. 


Inches. 

Feet. 

104 

«  .... 

58 

50 

44 

6 

43 

43 

7 

34 

8 

33 

8 

33 

31 

4 

16 

10 

15 

13 

8 

4 

3 

2 

1 

5 

1 

Inches. 


• 
6 
9 
1 
5 
5 
1 
3 
3 
7 
7 
5 


The  beds  cat  by  the  valley  of  Gilmore's  creek  are  the  same  as  those 
of  Lacey's  creek,  Section  14.  The  sectioo  is  not  exposed  quite  so  low 
on  the  latter  as  the  former.  The  sandy  shale  and  sandstone  are  near 
the  foot  of  the  hills,  which  receive  an  additional  thickness  of  shale  and 
sandstone  upon  the  top.  All  the  beds  appear  to  be  composed  of  coarser 
materials  than  further  west  The  hill  land  is  becoming  poorer  as  the 
materials  become  coarser. 

On  the  250th  mile  the  hills,  in  a  few  places,  on  the  highest  points,  are 
capped  by  a  bed  of  sandstone  about  20  feet  thick ;  the  ridge  north  of  the 
2&lst  mile,  the  divide  between  the  head  of  Johnson  fork  of  licking  and 
Red  river,  is  capped  by  this  last  rock.  Immediately  beneath  the  sand- 
stone capping  the  ridge  is  a  bed  of  iron  ore ;  judging  from  sur&ce 
indications,  the  bed  is  from  18  to  20  inches  thick;  the  ore  appears  to 
be  of  good  quality.  The  extent  of  this  ore  bed  was  not  ascertained ;  it 
appears  on  most  of  the  ridges  between  the  Road  fork  and  main  Red 
river,  above  Widow's  creek;  extending  east  and  northeast,  disappearing 
to  the  south  and  southwest;  the  hills  in  the  latter  direction  being  cap- 
ped by  measures  lying  beneath  the  ore  bed. 

Between  the  first  and  second  branches  of  Johnson  fork  of  Licking 
the  asndstone  caps  the  top  of  the  hill ;  the  measures  beneath  it  b^ng 
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quite  sofli^  while  the  sandstone  is  quite  hard,  it  has  been  nndennined, 
and  immense  blocks  of  it  are  broken  and  tilted  toward  the  valley. 
Some  of  the  blocks  are  from  30  to  40  feet  in  length,  25  to  30  feet 
wide,  and  20  feet  thick — ^bdng  remarkable  objects;  capping,  as  they  do^ 
high  very  steep  hills,  composed  of  softer  materials,  which  in  many 
places  are  not  sufiSciently  wide  to  receive  one  of  them  on  the  top  with- 
out part  of  the  block  projecting  over  the  sloping  sides. 

The  valley  of  Wheelrim  fork  of  Johnson  cuts  below  the  tops  of  the 
hills  from  three  hundred  and  forty  (340)  to  three  hundred  and  seventy- 
five  (375)  feet.  At  the  crosang  of  this  branch,  near  Mr.  Elam's,  the 
following  section  is  seen : 

No.  15.     Section  at  the  crossing  of  Wheelrim  creeky  (255^  mile.) 


Steep  hillf  in  three  temcee,  capped  by  waste  of  "  top  hill  rock ' 

Coal.    Bituminous ... . - 

Graysandj  shale . . ... 


Sandy  and  aluminous  shale . 

Coal 

Sandy  shale .. 

Sandstone  

Sbale>  sandy 

Micaceous  sandstone  and  shale.. 
Bed  of  Wheelrim  branch. 


Thickness.       Elevation. 


Feet. 


312 


7 

3 

14 

5 


Inches. 


Feet. 


347 
35 
34 
30 
29 
28 
28 
21 
19 
5 


Inches. 


6 

6 

11 

8 


There  can  be  no  doubt  as  to  the  equivalency  of  these  with  the  beds 
at  Lacey's  creek.  The  same  beds  as  those  of  this  section  are  seen  on 
Johnson's  fork  for  several  miles,  variously  modified  in  a  few  feet  as  to 
the  thickness  of  the  coal  and  the  separating  masses.  On  the  &ce  of  the 
same  cliff  the  changes  are  sufficient  to  alter  every  figure  in  the  section. 

On  Johnson's  fork,  at  the  ^Rock  House,''  the  following  section  is  cut : 
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No.  16.    Section  at  ^Rock  Home^''  on  Johnson  creeks  north  of  254^ 

mile^  base  Une. 


ThLcluQew.       El«TaUoD. 


F«flt.  Incha.  Fi?et. 


i 

Snsdj  flhul^,  lead-grmj,  *.*-,*_- ^___. *.,„...„,       Sfi 

Bituminous  &bale *-.-. ^— *« - ^ ,»---^  .--*« 
G^ay  sntidj  Bliale-_.^*-_-**-  — - .,« **_^„-^^-,-  1 

Oo^.  Hi tu miaous  . 
BitummoQB  ahale  .. 
Conl. 


Under  day  * *. 

Gray  »ndj  »hnJ«_- 
fi«d  df  creek. 


I 


25 
6 
G 
4 

3 
3 

1 


The  hills  south  of  the  place  of  this  fiection,  as  determined  by  barom- 
eteTj  are  350  feet  in  height  above  the  drainage.  The  tops  of  some  of 
the  ridges  receive  the  ore  bed  and  the  sandstone  above  it 

The  measures  on  the  east  side  of  Wheelrim  creek  are  divided  into 
three  benches^  above  the  top  of  the  shale  beds  at  the  top  of  section  16. 

The  upper  of  these  beucheSj  or  terraceSj  is  capped  by  a  slope  lying 
under  the  top  hill  sandstone  and  ore  bed.  The  hill  may  be  di\ided  us 
follows : 

No,  17.    Section  east  side  of  Wheelrim  creek,  (255M  mile.) 


Tbidccess*       £lQTAtiofb 

Feet 

8S 

IB 

in 

SS 

Inehw,  Foct. 

! 

Udbm 

CoTeffld  ipiC0i  pf^ndpaily  ibiTes,  with  c*ppiiig  of  i&adAtono .- 

Covered  ^'pncfif  to  top  of  tijrrfcce,  {2d)   .^^* ,«  ^^^-^       ...  . 

71     254 

...-„!   ie6 

T       148 

e      2& 

1 

10 
g 

Co¥er*d  flpftce,  BAJidy  ftbale,  with  «  tew  plat^a  of  aaads^ne  — ^-« 
Top  of  AbjiN  in  Mctian  IG, 

Sfcti^n  16  ...-^ - _ , ,,,.__ 

Bed  of  btmnch. 

1. 

The  dip  to  the  northwest  with  ihe  vedley  in  one  mile  is  equal  to  95 
feet,  as  the  rocks  are  slipped  toward  the  line  of  the  great  streams  and 
from  the  dividing  ridge.  No  fault  was  obser^^ed  after  a  careful  exam- 
ination ;  the  dip  being  apparent  on  Johnson's  creek,  east  of  this  place^ 
carrying  the  section  at  the  head  of  the  valley  to  nearly  the  same  height 
above  the  branch  for  four  miles  down  the  stream^  which  has  a  rapid 
Mi. 

18 


I 


« 
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The  line  from  the  255th  to  the  258th  mile  post  lies  along  the  spurs 
and  breaks,  into  the  valley  of  the  Long  branch  of  Johnson  fork,  Ijdng 
on  the  same  measures. 

The  259th  mfle  enters  the  breaks  and  crosses  the  valley  of  Cow 
creek.  On  the  259th  and  260th  miles  the  hardening  of  the  measures 
of  section  17  is  quite  manifest ;  the  slopes  beneath  the  terraces  fre- 
quently present  benches  of  compact,  coarse  sandstone,  from  5  to  10  fiaet 
tiiick. 

Near  the  line  on  the  Middle  fork  of  lacking  river  the  beds  rise  above 
the  creek,  and  a  section  was  obtained  from  Middle  fork  to  the  top  of 
the  ridge  east  of  Cow  creek. 

By  barometer  the  height  of  the  ridge  is  314  feet    The  thickness  of 
the  different  members  composing  it  are  as  follows  : 
No.  18.    Section  of  MU  between  MddU  fork  of  Licking  fiver  and 

Cow  creek. 


Heayy  sandstone,  15  to  25  feet 

Shales  and  ore  bed — 

Sandstone  and  hard  sandy  shale,  from  80  to  100  feet  thick 

Whitish  silicious  clay .-—— — . 

Loose  coarse  sandy  shale 

Black  bituminous  shale  . — .... 

Bituminous  coal,  26  to 28  inches .. .- .... 

Compact  sandy  shale . .... — . 

Sanoitone . 

Sandy  shale . .-.-. 

Coal,  4  to  6  inches  thick 

Sandy  shale,  7  to  9  feet. 

Sandstone,  marked  by  fossil  plants,  thin  sheets  of  coal  injected  , 
Coal. 


Thiekne 


Feet.  Indies. 


Sandy  shale  in  slope,  partly  ooTered  . 
Middle  fork. 


15 
5 

90 
8 

75 
2 
2 

10 

30 
9 
4 
8 
6 


Eleration. 


Feet.  Inches. 


15 


280 

265 

260 

170 

162 

87 

84 

82 

72 

42 

33 

29 

21 

15 

15 


6 

4 
4 
4 
4 
4 
4 
4 


The  masses  of  rock  by  thdr  united  thickness  make  only  280  feet ; 

while  the  hdght  of  the  hill  is  three  handred  and  fourteen  (814) — a 

difference  of  34  feet — ^there  b^g  that  amount  of  dip  in  the  length  of 

the  section.    The  direction  of  the  dip  is  east    ITie  west  side  of  the 

/    ridge  gives  nearly  the  same  result ;  the  measures  are  not  quite  so  weQ 

I       exposed,  and  the  dip,  b«ng  more  rapid,  the  measures  at  the  base  of  the 

I       section  on  Middle  fork  are  carried  bdow  the  drainage  on  Oow  creek. 

V        The  line  between  Middle  fork  and  Licking  riven  lies  over  hills  which 
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are  not  safficienUy  high  to  receiye  the  ore  bed  and  the  sandstone  over 
it.  At  one  point  on  the  divide  the  wasted  blocks  of  the  top  hill  sand- 
stone was  seen.  East  of  Gardmer*s  branch  the  hiU  has  lost  in  altitude 
and  materials. 

The  following  section  exhibits  the  characters  of  the  mass  of  the  hill  at 
263d  mile  post : 


No.  19, 

Thickness. 

Elevation. 

Feet. 

88 
67 

Inches. 

Feet 

Inches. 

Top  of  hill. 

Sandstone,  sepRrated  into  3  manes  by  shale  beds,  4  to  6  feet  each 

Dark  lead-gray  and  dove  colored  shale.... . ........ 

Bed  of  GardinerVi  bimnch  on  shale  bed. 

...... 

145 

57 

8 
S 

To  this  section,  on  the  264th  mile,  near  Licking  river,  the  same  beds 
are  cut  about  30  feet  deeper  than  at  Gardiner's  brancL  In  the  mass  of 
shales  near  the  top  of  57  feet,  section  19,  a  coal  is  seen  on  Licking 
river.  Near  the  water,  71  feet  below,  a  thin  coal  is  seen.  The  shales 
below  the  sandstone,  section  19,  have  increased  in  Aickness  r^ularly, 
from  the  west  toward  the  east.  On  the  waters  of  Licking  and  Burning 
fork,  they  are  modified  by  the  intercalation  of  limestone,  either  in  inter- 
rupted beds  or  s^r^ted  masses. 

Occasionally  the  shale  beds  are  less  earthy,  and  run  into  sandstone 
beds  of  greater  or  less  thickness.  The  intercalated  beds  of  limestone  in 
the  shales  at  Licking  river,  and  in  the  valley  of  Burning  fork,  produce 
a  corresponding  change  in  the  character  of  the  soil  and  timber — ^the 
forest  on  the  wasted  shale  in  limestone  beds  b^ing  beech,  sugar-tree,  ash, 
buckeye,  linn,  &;c. 

The  following  section  is  from  the  north  side  of  the  valley  of  Burning 
fork,  near  the  house  of  Mr.  John  Prather,  (267th  mile) : 
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No.  20. 


Thickneaa. 

Elera 

Feet. 

Inches, 

Feet. 

30 

159 

38 

129 

17 

91 

40 

84 

16 

44 

1 

9 

28 

11 

27 

1 

8 

26 

16 

26 

10 

10 

Inches. 


Coarse  sandstone,  usually  coTered  by  pine  forests 

Sandy  shale,  gray  and  yellow  .-- -. 

Black  shales,  with  thin  coal,  (sugar- tree  horizon,  limestone?) 

Sandy  ahales 

Heavy  masses  micaceous  sandstone 

Bituminous  shale 

BiiuminouB  coal -..  -> 

Silicious  under  clay -     

Sandy  shale,  with  a  few  beds  of  thin  fleecy  stones . 

Dark-gray  shale,  (micaceous) . — .. 

Bed  of  branch,  near  Camp. 


The  hill  is  distinctly  divided  into  three  terrace,  with  steep  slopes 
between  them. 

The  coal  at  27  feet  7  inches  is  pyiitiferous^  and  entirely  useless.  The 
shales  at  the  base  of  section  are  doubtless  the  equivalent  of  the  upper 
part  of  the  57  feet  8  inches  of  the  shale  bed  at  the  base  of  section  19. 
The  shale  beds  at  Licking  are  remarkable  for  their  softness,  great  thick- 
nesSy  and  dark  color.  They  are  recognized  in  all  the  deep  valleys  from 
Licking  river  to  the  278th  mile,  (13  miles.) 

One  and  a  half  miles  west  of  the  place  of  section  20  a  coal  is  in 
sight,  near  Adamsville.  It  is  probably  the  11  inch  coal,  at  the  base 
of  section  20,  which  is  thicker  locally  than  at  the  place  of  the  section. 

The  dip  from  the  head  to  the  mouth  of  Burning  fork  is  to  the  wesi^ 
and  with  the  line  of  the  stream.  The  distance  is  six  miles ;  the  same 
beds  bdng  cut  the  whole  length  of  the  valley. 

The  beds  of  iron  ore  do  not  appear  in  the  valley  of  Licking  and 
Burning  fork ;  occasionally  nodules  of  carbonate  of  iron  are  found  m 
the  drains,  derived,  apparently,  from  the  shale  beds  beneath  the  coal,  at 
27  feet  7  inches,  section  20. 

On  the  267th  mile  the  line  crosses  the  road  from  th^  lower  counties 
to  Prestonsburg,  and  continues  north  of  it  to  Big  Sandy  river.  The 
road  rises  the  ridge  at  the  head  of  Burning  fork  by  a  gentie  slope, 
crossing  through  a  low  gap ;  the  separation  between  the  waters  flowing 
into  Licking  and  Big  Sandy  is  hardly  apparent  The  line  lying  fiirther 
north  passes  the  ridge  at  a  rounded  pinnacle  in  the  ridge,  at  the  head  of 
the  Rock  Lick  branch,  a  tributar}'  of  Burning  fork.     At  tibe  head  of 
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Bock  liok  the  drainage  is  on  the  coal,  at  91  feet  9  inches,  section  20^ 
nsuig,  by  a  steep  grade,  a  hill  254  feet  high,  capped  by  the  20  feet  of 
heavy  sandstone  seen  at  the  head  of  Johnson  fork  of  licking.  The 
ore  bed  under  this  rock  was  not  seen  at  this  point  Along  the  line  of 
Bock  lick  the  lower  coal  (at  section  20)  has  a  thickness  of  20  inches ; 
the  coal  above,  in  same  section,  being  represented  by  from  5  to  6  inches 
of  bituminous  shale.  On  the  247th  mile  these  beds  are  s^rated  by 
only  a  few  feet  of  sandstone.  The  rock  separating  these  beds  here  has 
the  same  general  character  of  the  rock  supposed  to  occupy  this  horizon, 
seen  on  Lacey's  creek,  Johnson  and  Wheelrim  creeks.  If  this  deduction 
be  the  true  one,  the  licking  shale  beds  are  the  equivalent  of  the  soft 
measures  seen  at  Swift's  Camp,  immediately  above  the  great  sandstone. 

The  hill  dividing  the  waters  of  Licking  and  Big  Sandy  becomes  much 
raised^  not  by  the  addition  of  other  rocks,  but  by  the  local  elevation  of 
the  whole  country.  The  b^ds  of  coal  appear  gradually  to  increase  in 
thickness,  subject,  however,  to  many  local  changes. 

The  sandstones  are  better  defined,  and  it  is  probable  that  the  riiale 
bed  immediately  above  the  great  sandstone  is  thidier  than  whra  it  is 
first  seen  on  Trace  fork  of  Stillwater  creek.  The  hill  top  sandstone,  as 
found  at  the  head  of  Bed  river,  is  a  most  unmistakable  horizon.  The 
rocks  lying  below  it  differ  widely,  both  in  composition  and  division, 
even  in  quite  short  distances,  rendering  sections  taken  of  the  same  bed 
in  different  oulcrops,  in  the  same  hill,  dissimilar  in  thickness  and 
material. 

The  head  branches  of  Middle  creek.  Green  Bock  fork,  and  South 
fork  of  Jenny's  creek,  fiUling  into  Big  Sandy,  head  within  a  few  yards 
of  each  other.  Bock  House  fork  heads  east  of  the  ridge,  at  the  head  of 
Bock  lick  creek,  and  runs  toward  the  north  for  a  mile,  when  it  turns 
abruptiy  to  the  west  and  passes  through  a  gap  in  the  ridge.  On  the 
south  of  the  line  the  valley  of  Middle  creek,  within  two  miles,  is  445  feet 
below  the  top  of  the  capping  rock,  at  the  head  of  Bock  Lick. 

Eastwardly,  on  the  276th  mile,  the  valley  of  Jenney's  creek  is  611 
feet  below  the  same  point ;  a  very  confflderable  amount  of  this  sum  is 
due  to  dip. 

The  30  inch  coal  seen  at  A.  J.  Bice*s  dips  witti  the  line  of  Jenney's 
cre^  in  half  a  mile,  between  Mr.  Bice's  and  Mr.  Payne  Patrick'%  87 
feet,  about  equal  to  the  &11  in  the  creek  between  the  two  points. 
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At  the  272d  mfle  post  the  top  of  the  ridge  is  covered  with  the  iron 
ores  of  the  bed  under  the  sandstone^  equivalent  to  the  sandstone  seen  at 
the  Red  river,  Johnson's  fork,  Middle  fork,  and  the  head  of  Rock  Lick 
creek. 

This  sandstone  is,  doubtless,  the  equivalent  to  the  sandstone  lying 
immediately  above  the  Baker  bank.  Laurel  furnace,  the  ooarse  sand- 
stones capping  the  head  of  Cole  and  Alcorn  creeks,  the  conglomerate 
lying  over  the  Carrington  and  Highton  banks,  near  Steam  furnace, 
Grreenup  county,  and  the  sandstone  at  the  top  of  section  at  Clinton  fur- 
nace, (page  362,  Vol.  2,  Kentucky  Geological  Reports.) 

On  the  273d  mile,  near  Jeimey's  creek,  we  have  the  foUo  wing  section  : 

No.  21.    Section  on  farm  of  Mr.  A.  J.  Rice^  (273rf  mUe.) 


Top  of  low  hiU. 

Wasted  Bhale  bed 

Sandstone  . 

Biiuminout  shale 

Coal 

SiliciouB  under  clay  — 

Sandy  shale . 

Sandstone  .. ......... 

Sandy  shale 

Sandstone ...... 

Gray  sandy  shale 

Sandstone .. 

Bituminons  shale 

Coal 

8an4y  gray  shales 

Bed  of  Jenney's  creek. 


Thickness.        BIcTation. 


Feet. 


30 
36 


18 
8 
6 
8 

18 
3 


Indies. 


10 


8 
10 


Feet  Inches 


125 
105 

70 

69 

66 

.66 

48 

40 

34 

36 

8 

5 

4 

4 


6 

6 

6 

10 

10 


€ 
10 


f 


The  shales  at  the  base  of  the  above  section  and  upward,  to  69  feet, 
are  doubtiess  the  equivalent  of  the  beds  on  the  east  side  of  the  river,  at 
the  crossing  near  Licking  Station. 

The  dip  at  the  place  of  section  is  eastwardly.  There  are  many 
changes  in  the  direction  of  dip,  running  for  short  distances.  The  rocks 
are  laid  in  waves;  the  apparent  dip  is,  therefore,  in  various  directions, 
the  general  direction  being  to  the  east  or  southeast 

The  shales  are  probably  increased  in  thickness  at  the  base  of  the  coal 
measures.  The  sandstone  beds  are  becoming  much  better  defined,  and 
the  coal  beds  have  increased  in  thickness.  The  three  feet  coal  (section 
21)  has  a  good  roof;  the  face  of  the  coal  presented  to  the  eye  appears 
to  be  free  of  pyrites,  and  of  excellent  quality. 
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The  line  on  the  273d,  274th,  and  275tli  mOes  lays  in  the  yalley  or 
on  the  spurs  of  main  Jenney's  creek — the  276th  mile  ending  on  the 
ridge  dividing  Middle  creek  from  the  main  creek.  The  277th  mile 
crosses  a  Ugh  ridge  between  Middle  creek  and  the  East  brancL 

The  ridge  embraces  no  new  measures.  The  hills  are  r^narkable  only 
for  steepness^  and  the  mcreased  thickness  of  the  shale  beds^  and  for  the 
better  definition  and  less  thickness  of  the  beds  of 'sandstone. 

Half  a  mile  south  of  the  278th  mile,  the  following  section  lies  near 
the  bed  of  the  creek : 

No.  22.    SecUan  en  the  east  branch  of  Jenney*9  creeky  south  of  the  line 

half  a  mile. 


Thickness. 

Eleradon. 

Feet. 

Inches. 

Feet 

Inches. 

Sandy  BhalM - 

SandBtone — - 

Sandy  shale,  1  to  2  feet ^ 

PTritiferout  nndfltone ... —  ....... .. .. 

Black  bituminoua  shale. ......  . 

Iron  ore,  2  to  4  inches.... . 

under'cfaF"~jrrrrziiiiiiii™r™iiiiiiiiiiiiir.iiiiiii 

45 

30 

2 

-      .. 

9 
1 

15 
8 
...... 

...... 

10 

4 
6 

...... 

-      .. 

111 

66 

36 

34 

33 

32 

39 

29 

28 

13 

3 

4 

3 

3 

Cb2 1 1..II..-I.IIIIIII 

Shale 

Coal  . 

Sandy  shale 

3 

Bed  of  branch. 

The  dip  is  very  rapid  toward  the  northeast;  rapidly  ronning  under 
the  beds  at  the  base  of  section ;  the  line  crossing  the  branch  on  the  bed 
near  the  coal  at  32  feet 
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INSTRUCTIONS 

FOE  SIDNEY    S.  LYON   FOE  THE  PBOSECCTION  OF  THE  TOPOQEAPH- 

ICAL  SraVEY    OF   KEMXTCKT,  IN   THE  YEAB 

1859- 


You  w31  complete  the  base  line ;  running  it^  as  heretofore^  from  your 
last  station  near  the  mouth  of  Little  Paint  creek,  near  the  corner  of 
Johnson  and  Floyd  counti^  due  east  to  the  Virginia  line. 

You  will  select  for  this  work  the  part  of  the  season  most  laYorable  for 
your  operations  on  the  line — ^biking  advantage  of  the  high  water  of  Big 
Sandy  for  the  transportation  of  your  supplies  and  camp  equipage  up  to 
Prestonsburg,  or  other  point  on  that  river,  most  convenient  to  your  start* 
ing  station. 

You  will  also  connect  the  base  line  in  Hardin  county  with  the  surreys 
in  Hopkins  county,  along  the  eastern  margin  of  the  western  coal  field  j 
through  the  counties  of  Breckinridge,  Edmonson,  Hart^  Butler,  Muhlen- 
buTg,  Christianj  and,  probably,  Warreo,  so  as  to  define  that  boundary 
line. 

You  will  also  make  such  surveys  as  may  be  necessary  to  connect 
said  base  line  in  Hardin  county  mth  the  surveys  in  Hancock  county^ 
and  thence  to  the  Ohio  river,  so  as  to  complete  the  eastern  outline  of 
the  western  coal  field,  from  the  point  of  intersection  nmr  the  confluence 
of  the  Ohio  river  and  Tradewater,  to  nc^r  Ilawesvillej  on  the  Ohio  river, 
in  Hancock  county,  around  the  circumference  of  the  entire  western 
coal  fidd. 

If  time  and  meins  permit,  you  will  also  complete  the  Topographical 
Geological  Surv^ey  of  Hancock  county — so  as  to  construct  the  map  of 
that  county  on  the  same  scale  and  the  same  plan  as  that  already  exe- 
cuted of  Hopkins  county. 

Tou  will  bring  your  field  work  to  a  close  in  time  to  complete  your 
69 


CHAPTER  11. 

REPORT  OF  TRB  OPERATIONS  OF  1859.  ON  AND^NBAR  THE  MARGIN  OF  THE 
WESTERN  COAL  FIELD  OF  KENTUCKY. 

The  work  of  the  season  b^n  on  the  Ohio  liyer,  at  Stephensporty 
Breckinridge  coantyy  extending  into  Breckinridge^  Grayson,  Edmonson, 
Hart,  Warren,  Butler,  Logan,  Todd,  Christian,  Muhlenburg,  Hopkins, 
Ohio,  and  Hancock  comities. 

By  my  instructions,  I  was  required  to  extend  the  work  of  this  season 
so  as  to  enable  me  to  lay  down  the  mar^  of  the  western  coal  field  of 
Kentucky. 

The  lines  have  been  extended  into  the  counties  above  enumerated,  and 
a  skeleton  map  is  constructed  on  which  is  laid  down  the  geological  meas- 
ures, forming  the  sur&ce  rock,  when  intersected  by  the  line  of  survey. 

The  party  under  my  durection  b^n  its  field  operations  on  the  21st 
of  April,  and  closed  on  the  12th  day  of  July.  During  the  early  part 
of  the  season  the  work  was  somewhat  retarded  by  continued  and  heavy 
rsdns;  notwithstanding  which,  the  party  has  been  able  to  accomplish 
during  the  time  they  remained  in  the  field,  482  miles  of  line. 

A  greater  part  of  the  r^on  in  which  this  work  had  to  be  done  is  the 
roughest  country  in  western  Kentucky.  The  margin  of  the  coal  field 
in  western  Kentucky  is^  as  you  are  well  aware,  surrounded  by  the  mill- 
stone grit  sandstones  and  the  intercalated  beds  of  limestone  and 
aluminous  shales;  usually  dipping  at  a  considerable  angla  These 
formations  worn  into  deep  ravines,  by  most  of  the  water  courses, 
produce  a  broken  country,  while  the  interval  between  the  streams 
is  usually  filled  with  steep,  rocky  hills.  Within  this  margin  of  mill- 
stone grit  the  sur&ce  is  generally  more  level,  since  the  beds  of 
the  coal  measures  are  spread  out  with  a  dip,  becoming  gradually  more 
gentle  firom  the  margin  toward  the  centre  of  the  basin,  with  which  the 
surface  of  the  country  generally  conforms. 

To  define  the  margin  of  the  coal  measures,  which  was  the  principal 
object  of  the  work  of  this  season,  the  surveys  were  mostly  located  in  or 
near  the  belt  of  the  millstone  grit,  and  associated  limestones. 

A  familiar  acquaintance  with  the  several  beds  of  the  millstone  grit^ 
became  of  the  first  consequence  to  enable  me  to  direct  the  work  in  such 
a  manner  as  to  accomplifih  the  immediate  otgect  of  the  work  of  this 
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season  as  rapidly  as  possible,  and  confine  it  to  as  narrow  a  belt  of  coun- 
try as  practicable.  In  consequence,  however,  of  the  impracticable  char- 
acter of  the.country,  and  the  want  of  roads  along  my  line  of  observation, 
many  considerable  divergences  became  necessary  on  either  side  of  the 
exact  boundary  line  to  be  defined;  rendering  it  frequentiy  necessary 
to  run  around  a  country  instead  of  passing  through  it;  which,  if  prac- 
ticable, would  more  effectually  have  accomplished  the  purpose  intended, 
t.  e.,  to  define  the  margin  of  the  western  coal  field. 

The  surveys  previously  begun  in  Union  county  had  been  extended 
into  Crittenden,  Caldwell,  and  Christian  counties;  now  it  was  necessary 
to  extend  them  through  the  northern  part  of  Todd,  Logan,  Butter, 
Warren,  Edmonson,  the  western  part  of  Hart,  the  southern  and  western 
part  of  Grayson  and  Breckinridge,  to  the  Ohio  river. 

The  coal  measures  on  the  north  and  east  side  of  Green  river  were 
found  lying  on  the  tops  of  the  ridges  and  table-land.  The  branches 
and  creeks  cutting  through  them  have  carried  portions  of  them  away, 
leaving  occasional  patches  and  outliers  on  the  ridges  between  the  streams. 

Before  entering  upon  the  details  of  this  survey,  the  following  section 
of  the  millstone  grit,  and  the  limestone  intercalated  with  it,  will  be  given. 
The  beds  of  this  section  will  be  designated  in  this  chapter  by  the  num- 
bers here  severally  atttached  to  them.  No  cut  was  found  on  the  mar- 
gin of  the  basin  which  gave  the  whole  section;  it  has,  therefore,  been 
constructed  of  two  or  more  sections  joined  together — ^reference  of  local- 
ity bdng  made  to  the  place  of  each  part  of  the  section : 

No.  22.    Section  of  the  Mittstone  grit  beds,  at  the  margin  of  the  West- 
ern cod  field  of  Kentuckg,  in  Hancock  and  Breckinridge  counties. 


Material. 

Thickneflfl. 

Elevation. 

Place  of  Breckinridge  coal,  Hancock  co.. 
under  day  and  aandy  shale. 

Soft  yellow  sandstone. 

Feet. 
1 

40 

laches. 

Feet 
511 

510 

Indies. 

6 

8 
3 



1    1 

1    1    1 

1    1 

1    1    1 

1    1 

1    1    1 
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I 


I 

l1 


I 


Material. 


I       I       I 


I       I       I 


CX2 
GO 


Thicknefls. 


Feet.  Inches. 


50 


10 


84 


I     M 


I        I        I 


1       I 


EleTation. 


Feet  Inches. 


470 


420 


410 


Place  of  coal,  (local.) 
Upper  Tar  sandstone,  (local.) 


HeaTj  sandstone. 

Conglomerate,  (local,)  equiTalent  to  the 
«  Shot  Pouch  Sandstone,^*  2d  Vol.  p.  88. 


Place  of  thin  coal,  (local,)  generally  dark 
shale. 


Steep  covered  space,  limestone,  ( 7)    See 
Dia.  No.  4,  Vol.  1,  Kj.  Geo!.  Reports. 


AlumiDOVs  shale. 


Sandstone,  thin  beds,  hard,  fosnliferons, 
from  4  to  45  feet  thick,  (local) 
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i 

Material. 

ThickneflB. 

Eleration. 

Limes^onei  containinflT   Prodoctus    and 
Crlnoidea.    (Locality,  King's  Hill. 

Limestone,  containing  Belecophon. 

Corered    spaoe,  occasionally    showing 
aluminous  shales. 

The  base  of  the  mass  aluminous  shale. 

Limestone  in  thick  beds. 
Aluminous  shales. 

Feet 

Inches. 

Feet. 

Inches. 

30 
37 

53 

13 

11 

16 
14 

4 
8 

8 

326 
296 

259 

205 

191 

180 
164 

2 
2 

2 

10 

2 

2 
2 

L-        U       1-. 

L-      U 

L^        U       L. 

£_      Z_ 

t^       U       L-. 

L.      L. 

U       U       L. 

L,       L- 

L.        L^       L. 

L-      £_ 

t-        L.       I-. 

Z_      Z_ 

.,    —     . 

— 



^      i- 

U       U       i- 

^      ^ 

l^        L.       L. 

£_      Z_ 



---- 

1          1 

1           1           1 

1 

1 

1           1           1 

1          1 
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I 


I' 


MattriaL 


U     L. 


U      t- 


U      i-     c 


L.      L. 


I         I 


I  I  I 

I 


J I 


I 


H^ 


ri_r 


r    r    r 


I     I     I 


I I 


I     I     I 
I    I 


z_     z_ 


ThieknflM. 


Feet.  Xnehes 


8 

1 

15 


10 


Eleratiaii. 


Feet  Inches 


149 


113 


99 


SO 

97 
95 
95 


10 


TeUowish  gny  limeetone ;  CUn  bedfl. 
Buff  limestone,  (loo>^*) 
Chert  beds,  (local.) 
OoliUc,  (local.) 
White  limestone. 

Coarse  sandstone. 


Coane  sandstone;  obliqne  beds  of  depod* 
liotts  4  beds. 

Lower  Tar  Spring  Sandstone,  of  Breck- 
inridge connty. 


MariT  shale  containlDg  lentaeolar  i 
of  limestone. 
Limestone. 
Blue  graj  marl. 


line  grained  sandstone,  10  to  35  feet 
thick. 


Caremons  member  of  snb-eartMniferons 


&&2 
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The  Topographical  Geolo^cal  Survey  be^ns  at  Stephensport,  Breck- 
inridge  county,  on  the  Ohio  river,  on  the  cavernous  member  of  the  sub- 
carboniferous  limestone,  (section  22.)  The  hills  near  the  Ohio  river  rise 
rapidly,  and  include  sandstones  and  limestones  Nos.  1  and  2,  the  hill 
being  capped  by  sandstone  No.  3  in  a  few  places ;  the  various  changes 
in  these  beds  may  be  seen  by  the  several  sections  on  the  lines  traversing 
Breckinridge,  Grayson,  and  Edmonson  counties. 

On  the  east  side  of  the  mouth  of  Sinking  creek  the  cavernous  mem- 
ber of  the  sub-carboniferous  limestone  is  in  sight,  while  the  beds  on  the 
west  side  are  covered  by  the  wasted  materials  of  the  same  beds  at  their 
outcrop,  and  those  lying  above  in  the  hill,  concealing  the  lower  part  of 
the  section.  Half  a  mile  south  of  Stephensport,  the  lower  part  of  the 
hill,  on  the  west  side  of  Sinking  creek,  is  made  up  of  hard  and  soft 
material,  producing  two  distinct  terraces.  From  the  top  of  the  terraces 
to  the  top  of  the  hill,  we  have  the  following  section : 

No.  23.    Section  south  of  Stephensporty  Breckinridge  county^  half  a 
mile  from  the  Ohio  river. 


Thickness. 

Eleration. 

Feet 

30 
29 

54 

15 

16 

20 

8 

1 

3 

2 

10 

112 

Inches. 
...... 

Feet. 

291 
261 
239 
185 
170 
154 
134 
126 
125 
122 
120 
112 

Inches 

Top  of  WU. 

CoTered  ipaee ...... — — — 

3 

Y^ow  eandstone,  with  yellow  alaminoiu  spots,  (in  caTities?} 

Covered  space — -— - .. «. 

3 
2 

LimestODe,  upper  part  earthr . . — . -.— .. . 

2 

Earthy  ash-ooloTed  shale  — 1 

Sandstone - 

Thin  bed  of  limestone - 

Gray  limestone .... - . .. 

Sandy  mud  bed . ... 

2 
2 
2 
2 
11 
11 

Limestone 

Corered  space  to  bed  of  Sinking  creek 

Bed  of  Sinking  creek. 

The  hill  is  farther  increased  by  the  addition  of  superior  beds ;  and  at 
Mr.  Thompson  Greene's  the  hills  are,  by  barometer,  413  feet  high,  or 
122  feet  higher  than  top  of  section,  rising  into  the  shales  and  limestones 
of  No.  3,  equivalent  to  the  beds  of  Grayson  Springs,  Falls  of  Rough 
creek,  and  the  beds  above  and  at  the  base  of  the  Nofin  fiimace.  The 
triangular  Bryazoa  found  in  such  abundance  and  perfection  at  the  falls  of 
Bough  creek,  was  recognized  hera    It  has  a  short,  yertical  range^  and 
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has  been  found  only  in  &e  upper  part  of  the  beds  of  the  3d  limestone. 

The  same  beds  are  seen  on  the  road  between  Lewigport  and  Ear- 
rodsbuTg;  the  dip  is  quite  irregular.  Though  the  same  beds  are  seen 
between  these  two  localities,  there  are  certain  modifications  of  the  mate- 
rials worthy  of  nota  The  bed  of  limestone  No.  2,  at  Mr.  John  Elder's^ 
receives  upon  it  a  thick  bed  of  aluminous  shale  and  marlite.  A  well 
having  been  sunk  in  these  shales  at  Mr.  Elder's,  the  water  was  found  to 
be  so  much  impr^nated  with  alumina  and  sulphate  of  iron  (copperas)  as 
to  be  unfit  for  use ;  even  the  cattle  refuse  to  drink  it.  In  the  waste  of 
the  materials  dug  from  this  well  are  to  be  found  crystals  of  sulphate*  •f 
lime. 

The  land  upon  these  beds  is  rolling;  generally  heavy  timbered  with 
white  *oak,  poplar,  sugar-tree,  gum,  &c. 

The  line  crosses  a  ravine  at  40,940  feet  from  Stephensport,  in  which 
is  exposed  a  thin  plate  of  Productus  limestone,  a  part  of  limestone  No.  2. 
This  bed  is  seen  at  the  crossing  of  Clover  creek,  and  again  in  Hardin's 
creek  valley.  It  has  been  seen  in  no  other  part  of  the  millstone  grit 
beds,  and  is  probably  quite  local. 

About  five  miles  south  of  Stephensport  the  road  crosses  a  deep 
synclinal  fold  in  the  rocks^  the  deep  valley  cutting  only  to  the  top 
of  the  2d  limestone. 

The  following  section  shows  the  change  in  the  beds  of  the  2d  lime- 
stone, as  seen  in  the  cut  immediately  north  of  Hardinsburg: 

No.  24. 


Haary  gandttone,  (aandstone  No.  3) 

Aluminoas  ehale 

Semi-oolitic  limestone 

Yellow  earthy  limeBtona 

Ci78talHzed  limestoDe 

Covered  space,  soft  saodatone,  (op  of  sandatone  No.  3 

Sandstone . . . — . 

Hardin's  creek. 


Thickness.       EleTaUon. 


Feet. 


22 
6 
10 
15 
10 
48 
4 


Inches.  Feet 


106 
94 
84 

77 
62 
52 

4 


Inches. 


3 
8 

8 

11 

3 

3 


From  Hardinsburg  southward,  toward  Wincheirs  mill,  the  rocks  are 
quite  horizontal ;  the  sur&ce  rock  generally  being  beds  of  sandstone 
No.  3,  with  occasional  patches  of  limestone  No.  3.    These  patches  of 
70 
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limestone  No.  3  ocoapy  nsaally  only  a  few  acres  in  extent,  presenting 
the  appearance  of  a  flat  knoll. 

The  soils  surrounding  these  knolls  of  limestone  are  modiBed  by  the 
addition  of  lime,  derived  from  the  beds  in  the  knolls;  a  change  of  tim- 
ber inyariably  marks  the  margin  of  tbe  influence  of  the  lime  beds. 

The  upper  part  of  sandstone  No.  8,  on  the  line  before  alluded  to,  is 
in  thin  b^s,  fine  grained,  decompoung  rapidly.  The  lower  part  of  the 
mass  bdng  a  thick  bedded,  hard  sandstone,  resisting  atmospheric  influ- 
ence wdl;  it  stands  out  when  cut  in  a  bold  escarpment 

The  chemical  character  of  the  whole  mass  is  not  such  as  to  produce 
fertile  soils  by  decomposition.  The  lack  of  phosphate  of  lime  may  be 
supplied  by  the  fossiliferous  limestones  lying  both  above  and  below  it; 
the  lower  bed  being  cut  into  by  nearly  all  the  drains  crossing  the 
road. 

Tewdl's  branch  cuts  through  limestone  No.  2  at  the  road,  and  runs 
on  the  top  bed  of  sandstone  No.  2.  On  the  south  side  of  the  branch 
the  dip  is  strongly  marked  3°  to  4^  to  the  north. 

The  bed  of  the  North  fork  of  Bough  creek,  east  of  the  road,  presents 
considerable  disturbanca 

No.  25.    Section  on  north  side  of  North  fork  of  Rough  creek. 


Coane  laiidstone,  eonglomerato,  (5th  sandstone) » 

Sandj  shale,  with  thin  coal  markings . . 

Sandj  shale  ..... ... . 

Earthj  yellow  limestone — . .— 

Crystalized  limestone,  Penfroititef,  kz 

Limestone,  partly  coyered . . 

CoTered  space .. .-> . 

Sandstone . .— 

Pentremital  limestone 

Limestone  tains ^ . 

Thin  bedded  sandstone .. 

Heavy  sandstone. ... 

Coverod  space . ..... ............. 

Bed  of  North  fork  of  Roagh  creek. 


ThSeknesB.       EleTatkm. 


Feet. 


30 

2 

14 

1 
2 
38 
74 
SI 
22 
2»: 
16 
16 
10 


Inches. 


Feet. 


274 

244 

242 

298 

227 

225 

187 

113 

91 

69 

43 

27 

lU 


Inches. 


R 
8 
6 

8 
2 
2 

2 
% 
8 
8 


A  trough  occurs  between  Tewell  and  North  fork  of  Rough  creek ; 
Ihe  hills  and  table  lands  are  about  the  same  in  altitude  as  the  table  north 
of  Tewell*s  creek. 

The  base  of  the  5<h  sandstone  to  first  seen  at  one  anda  half  miki 
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of  North  fork.  The  aeoond  sandstone  lies  near  the  drainage  on  the 
south  side  of  North  fork,  dipping  rapidly  toward  the  oreek.  On  the 
north  side  of  the  oreek,  at  the  plaoe  of  Section  25,  the  rocks  dip  to  the 
north  as  &r  as  they  are  exposed.  The  beds  of  the  branches  flowing 
into  the  North  fork  show  frequent  waves  and  interruptions  of  dip. 

The  hill  on  the  south  side  of  North  fork  is  ascended  on  the  sloping 
mass  of  sandstone  Na  2,  which  becomes  the  sur&ce  rock  for  some 
dtstanca 

At  the  &rm  of  Mr.  Spencer  the  road  ascends  the  2d  limestone  and 
the  3d  sandstone,  capped  by  an  ouUier,  or  isolated  patch,  of  the  3d 
limestone  The  3d  sandstone  then  becomes  tiie  sur&ce  rock  to  McDan- 
ielsburg;  from  which  point  to  Bough  creek,  at  Winchell's  mill,  the 
drains  and  branches  lie  in  beds  mostly  on  limestone  No.  2  and  the  upper 
beds  of  sandstone  No.  2.  Near  Rough  creek  a  small  patch  of  lime- 
stone No.  3  caps  the  tops  of  the  ridge,  on  which  the  road  lies.  In  no 
part  of  the  route  on  the  south  side  of  the  North  fork  of  Bough  creek 
has  the  waste  of  the  5th  sandstone,  or  any  bed  of  it^  been  seen. 

The  beds  of  limestone  Nos.  2  and  3,  which  are  cut  by  drainage  and 
denudation,  near  Rough  creek,  show  the  action  of  rapid  currents  dur- 
ing their  deposition ;  the  fossils  are  generally  washed  and  broken.  The 
triangular  Bryazoa  of  the  falls  of  Rough  was  seen  in  limestone  No.  3, 
three  quarters  of  a  mile  from  the  mill. 
/  The  rocks  are  much  disturbed  and  fractured  near  the  mill.    Imme- 

/  diatdy  above  the  road  crossing  the  rocks  are  the  cavernous  beds  of  the 
sub-carboniferous  limestone.  On  the  north  side  of  the  creek  they  are 
tilted  at  an  angle  of  from  8^  to  20^  toward  the  northwest  This  dip 
continues  for  some  distance  up  the  creek,  rapidly  bringing  to  the  light 
the  sub-carboniferous  beda. 

On  the  south  side  of  the  creek  the  beds,  from  the  sub-oarboniferons 
limestone  upward,  are  well  exposed;  they  exhibit  the  unmistakable 
evidence  of  disturbances  in  the  cavernous  member  of  the  snb-oarbonif- 
erous  limestone  previous  to  the  deposition  of  sandstone  No.  1.  The 
limestones  of  the  former  bed  are  cracked  and  slipped,  forming  de^ 
notches  between  the  standing  and  the  slipped  parts  of  the  bed ;  the  sur- 
&ce  of  the  beds  is  water-worn,  and  the  upper  angular  comers  are 
rounded.  Upon  this  worn  sur&ce^  and  into  the  notches,  the  thin,  flag* 
]i]Di  bids  or  MdittoM  Nb.  1  m  d^poiitalj  mnai  (if  tte  iist  Mb 
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being  required  to  fill  iihe  vacancies  occafiioned  by  the  sunken  part  <^  the 
limestone.  The  ends  of  the  first  beds  abut  against  a  perpendicular  wall 
of  it ;  after  the  cavities  are  filled,  the  beds  are  continuous  over  the  bed 
previously  deposited  and  the  higher  parts  of  the  limestone  beneath  it 

No.  26.     Section  of  sub-carboniferous  limestone  and  millstone  grit  bedSy 
north  side  of  Rough  creek,  at  WinchelPs  mill. 


Gorered  space,  dark  clay  shale 

Limestone . 

Thin  bedded  sandstone,  (probably  slipped) 

Limestone . 

White  clay 

Sandstone,  in  heavy  beds .... 

Thick  bedded  limestone,  yery  few  fossils.. 

Bilicious  clay 

Fine  grained  sandstone 

Three  ledges  of  limestone,  (sub-earb.) 

Rough  creek. 


Thickness. 


Feet. 


21 
18 
5 
25 
14 
60 
20 
12 
10 
50 


Inches. 


Eleration. 


Feet.  Inches 


245 

214 

196 

191 

166 

152 

92 

72 

60 

50 


From  50  feet  to  bed  of  creek,  belongs  to  the  cavernous  member  of 
the  sub-carboniferous  limestone;  50  to  72,  1st  sandstone;  72  to  92,  to 
Ist  limestone;  92  to  166,  2d  sandstone,  equivalent  to  the  lower  Tar 
Spring  sandstone  of  Breckinridge  county;  166  to  214,  2d  limestone^ 
increased  in  thickness.  The  hills  near  by  contain  superior  beds  to  those 
at  the  top  of  section ;  they  are  not  added  because  they  are  so  much 
slipped  and  disturbed  that  they  cannot  be  satis&ctorily  measured. 

The  waters  of  the  creek  being  so  much  swollen  that  crossing  was  not 
possible,  the  line  was  retraced  to  McDanielsburg,  and  taken  up  at  the 
forks  of  the  road  leading  toward  the  Sulphur  Springs,  on  the  North  fork 
of  Rough  creek.  From  the  forks  of  the  road  to  the  Sulphur  Springs 
the  land  lies  level  for  two  miles,  when  it  rapidly  falls  o£f  toward  the 
creek,  carrying  down  all  the  measures,  in  half  a  mile,  about  100  feet 
At  the  foot  of  this  slope,  limestone  No.  2  is  the  surface  rock.  The 
rocks  between  this  point  and  the  Springs  are  broken  into  fiiults  and 
waves.  Near  the  Spring  one  of  these  waves  is  cut  in  section  by  the 
creek  valley.  A  small  branch  flows  into  the  North  fork  in  the  trough. 
The  dip  is  from  the  main  creek  up  the  valley  of  the  branch,  which 
flows  t>n  the  optorned  edges  of  (lie  rdcks,  which  dip  xspidly  tmder  Mb 
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bed.  Sandstone  No.  1  caps  the  mouth  of  the  branch  valley ;  the  lime- 
stones beneath  are  of  the  cavernous  member  of  the  sulhcarboniferous. 
The  Sulphur  Spring  rises  in  the  bed  of  the  main  creek. 

The  strong  dip  here  is  nearly  south ;  the  direction  of  the  dip  at 
Winchell's  mill  is  northwest;  in  both  instances  dipping  away  from  the 
line  of  the  creeks.  The  dip  at  North  fork  varies  from  15°  to  35°.  On 
the  north  side  of  the  creek,  near  the  Sulphur  Spring,  the  dip  is  less 
rapid ;  5°  to  15°  toward  the  southeast;  and  away  from  the  bend  b#low 
the  Spring,  and  toward  the  bend  above  it. 

The  rocks  between  Rough  creek  and  Eskridge's  ferry  are  all  the  beds 
of  the  millstone  grit;  the  5th  sandstone  capping  the  ^Sand  knob"  near 
the  farm  of  Mr.  Owens. 

From  Eskridge's  ferry  we  have  the  following  section — the  thickness 
of  the  beds  determined  by  barometer : 

No.  27.    Section  from  Eskridges  ferry  to  top  of  ^Sandstone  knoV^ 
Horizontai  distance,  one  and  a  half  miles. 


Thickness. 

EleraUon. 

Feet. 

Inches. 

Feet 

497 

282 

148 

54 

Inches. 

H«ATy  saDdstonOt  coaglomerate  In  lower  beds. ................. 

145 

134 

94 

64 

7 

7 

Covered  apace,  showing  shales,  limestone,  and  sandstone  at  the 
base..-. . - . 

7 

Sandy  shale  and  limestone 

Covered  space,  heavy  bed  of  limestone  on  top;  part  of  sandstone 

showing  near  middle . . . 

Bed  of  Rough  creek. 



Crossing  at  Eskridge's  ferry,  the  work  enters  Grayson  county. 

The  first  elevation  after  crossing  Rough  creek  is  a  steep  rocky  bluflF  of 
45  to  50  feet;  the  base  and  middle  of  the  mass  consisting  of  the  beds 
of  limestone  No.  2 ;  the  upper  part  being  the  lower  beds  of  sandstone 
No.  3. 

Notwithstanding  the  many  reversals  of  dip  the  beds  are  falling  toward 
the  southwest ;  the  3d  sandstone  being  at  least  200  feet  lower  than  the 
equivalent  bed  at  Winchell's  mill  and  McDanielsburg. 

The  shale  beds  associated  with  limestone  No.  3  have  been  found  to 
diminish  in  thickness  from  Clover  creek  eastwardly ;  theyare  found  to 
be  thickening  to  the  southwest 

Fromthejbnyto  the&lteof  RoQ^  sndttolit^ 
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nearly  level ;  one  outline  of  the  shale  and  the  limestone  beds  of  No.  3 
being  encountered  near  the  forks  of  the  road  to  McGee's  ferry.  From 
this  point  the  dip  is  south ;  the  surface  Mliog  with  the  dip  to  the  Lich- 
field road,  which  is  entered  at  the  junction  of  the  beds  of  limestone  No. 
2  with  sandstone  No.  3. 

Towards  Litchfield  the  road  lies  in  the  valley,  and  firequently  in  the 
bed  of  Pleasant  run,  a  creek  with  a  rapid  &11.  The  valley  of  the 
branch,  for  a  considerable  distance,  lies  on  the  top  part  of  limestone  No. 
2.  Near  the  &rm  of  Mr.  Jas.  R.  W.  Eskridge  the  rocks  dip  rapidly  to 
the  southwest ;  the  hill  tops  on  the  south  being  capped  by  a  bedof  coal ; 
the  hill  rising  above  the  branch  217  feet 

No.  28.    Section  from  Pleasant  run  to  SmitVs  hank;  coal  on  Mtty 

south  of  run. 


Covered  epeoe,  Muidj  ehale,  (7) . 

Iron  ore  bed,  15  to  35  inches .. 

Sandy  shale  .... 

Black  bituminous  shale . ... 

Bituminous  coal 

Black  rash,  sometimes  bituminous  shale ...... 

Under  clay  and  shale. ■ ........ 

Sandstone,  thin  beds,  (5th  sandstone)............ 

Steep  covered  space,  top  showing  coarse  sandstone 

Covered  space,  limestone  and  shale  (7)  beds. 

Pleasant  run. 


Thicknets. 


Feet. 


30 

1 

15 

4 

3 

1 

15 

SO 

65 

73 


Inches. 


Eleratioii. 


Feet. 


317 
187 
186 
171 
167 
165 
165 
15U 
137 
73 


Ineheti 


10 
10 

4 
4 
4 
4 


The  coal  of  this  section  is  the  lowest  coal  seen  on  the  margin  of  the 
basin  south  of  Rough  creek  and  north  of  Green  river.  It  probably 
lies  above  all  the  heavy  beds  upon  the  5th  sandstone. 

From  Pleasant  run  eastwardly  towards  Litchfield  the  road  line  does 
not  rise  above  the  4th  sandstone. 

The  aluminous  shale  associated  with  limestone  No.  3  increases  rapidly 
toward  the  east^  especially  the  beds  forming  the  upper  part  of  this  divi- 
sion. In  some  localities,  the  middle  part  of  limestone  No.  3  contains 
Pentremites  sulcatum  (?)  Rom.  This  fosal  has  a  short  vertical  range^ 
and  has  not  been  found  in  any  other  bed ;  it  is  probably  a  distinguishing 
and  characteristic  fossil  form  of  limestone  No.  3.  It  is  a  rare  form,  and 
m  Ibaad  oily  in  oertttto  kicatttJes  m  tUa  bed» 
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By  tlie  Une  from  the  Litchfield  road  to  Winchell's  mill,  Little  Clifty 
is  crossed  near  the  Sulphur  Springs.  The  line  of  Little  Gliftjr  pre- 
sents considerable  disturbance,  the  bed  of  the  creek  bdng  on  the 
cavernous  member  of  the  sub-carboniferous  rocks. 

Sandstone  No.  1  is  quite  thin.  Immediately  below  the  Spring,  an 
enormous  mass  of  sandstone  No.  2  has  fallen  toward  the  creek,  and 
forms  the  bank  on  the  west  side  of  it  The  exact  arrangement  of  the 
rocks  was  not  investigated.  On  Little  Glifty,  west  of  the  Spring,  the 
superior  rocks  are  much  broken,  and  in  many  places  are  cavemoua 
Between  Little  Gliily  and  Alum  Gave  fork  the  beds  of  sandstone  Na 
2  and  limestone  No.  2  are  the  only  beds  above  the  drainage.  At  the 
crossing  of  Gave  fork,  the  upper  part  of  limestone  No.  1  is  nearly  even 
with  the  water  of  the  creek;  the  beds  exposed  are  soft  and  shaly,  and 
contain  great  numbers  of  Productus,  Terebratula,  and  comminuted  re- 
mains of  Grinoidea.  The  rocks  dip  to  the  west  and  south,  frequently 
interrupted  by  small  fiiults,  by  which  the  rocks  are  again  raised. 

The  point  of  intersection  ^ith  the  Winchell's  mill  and  Litchfield  road 
(line  D)  is  on  sandstone  No.  3.  The  rocks  dip  towards  the  north  and 
northwest  from  this  point  nearly  to  the  mill,  with  occasional  waves 
reversing  the  dip.  Tbe  waves  are  generally  small ;  the  efiect  is  quite 
inconsiderabla 

The  following  section,  taken  three  miles  south  of  B,ough  creek,  at 
Winchell's  mill,  will  show  some  of  the  changes  which  are  presented  in 
the  millstone  grit  beds,  and  towards  the  south  and  southeast : 

No.  29. 


Blul8h4niir  sandstone,  in  thin  pittas;  brenklng  into  reetangnlar 
and  pantllelogramic  blocks,  (4fch  sandstonej  fossiliferuus;  the 

plates  separated  by  aluminoos  shale 

LimestoDe,  buff  colored  beds . ....... 

Shale  bed,  seen  as  red  aluminoos  day . 

GraT  limestone,  thin  plates...................... ... ... 

Shale,  Men  as  yellowish  claj ... 

Limestone . . ......................... 

Shale  bed,  seen  as  black  clay ........  .. 

Thin  bedded  sandsume,  impregnated  by  coal  tar,  (3d  sandstone) 

Limestone,  oolitic,  3b  to  40 

Sandstone,  heaTy  beds,  (Sd  sandstone) . 

Limestone,  thin  beds  ...••—•...••...•...•....••.....•.... 
Bed  of  braaoh. 


Thickness.       Eleration. 


Feet. 


Inches. 


520 
18 
12 
13 
10 
18 
8 
35 
40 
7ft 
10 


Feet. 


Inches* 


243 
233 
205 
193 
181 
171 
153 
145 
130 
75 
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One  mile  south  of  the  place  of  section,  sandstone  No.  3  is  well 
marked  with  fossil  tar,  and  measures  30  feet  thick.  The  base  of  the 
2d  limestone  is  well  seen ;  the  beds  are  thicker  than  at  any  heretofore 
observed  locality. 

The  summit  of  the  ridge  dividing  Rough  creek  and  Nolin  river,  two 
miles  north  of  Litchfield,  has  a  capping  of  the  wasted  beds  of  the  5th 
sandstone;  some  of  the  localities  still  preserves  the  ores  equivalent-to 
the  bed  at  the  top  of  Section  28. 

South  of  Litchfield,  on  the  Grayson  Springs  road,  the  shale  beds 
associated  with  limestone  No.  3  have  increased  in  thickness.  In  the  fol- 
lowing section,  one  mile  northwest  of  the  Springs,  the  character  of  this 
change  is  set  forth  : 


Top  of  wasted  materials  of  saDdstone  No.  5 .. 

Ferruginous  sandy  shale 

Yellow  aluminous  shale,  containing  iron  ore 

Gray  aluminous  shale 

Yellow  aluminous  shale 

Blue  aluminous  shale . 

Yellow  aluminous  shale 

Yellow  aluminous  shale,  hard 

Reddish  aluminous  shale 

Covered  space,  aluminous  shale,  with  fragments  of  sandstone  No.  4 

Earthy  ferruginous  limestone . . 

Etirthy  ferruginous  limestone,  shell  bed 

Yellow  aluminous  limestone,  4  to  6  inches 

Red  aluminous  clay,  (Indian  red),  breaking  into  angular  blocks, 

Yellow  claT  shales,  in  place . • 

Yellow  and  blue  shale.. 

Branch,  head  of  Bear  creek. 


Thickness.        Elevatioa. 


Feet. 

Inches. 

8 

SO 

•«..«•* 

2 

4 

5 
3 
2 

"  •--- 

5 

5 

4 

30 

4 

1 

5 

1 

5 

6 

10 

5 

16 


Feet. 


123 
112 
92 
90 
86 
81 
78 
76 
71 
65 
3S 
34 
32 
32 
21 
16 


Inches* 


3 
3 
3 
3 
3 
3 
3 
3 
3 
11 
6 
1 
8 
9 
6 
2 


The  changes  in  color  between  the  beds  of  shale  are  sharply  defined; 
the  colors  are  very  bright.  The  4th  sandstone  is  represented  by  a  few 
segr^ted  blocks.  Limestone  No.  4,  if  represented  at  all,  is  repre- 
sented by  clay  shala  On  Bear  creek,  below  Grayson  Springs,  the  lower 
part  of  limestone  No.  3  is  seen,  represented  by  28  feet  of  limestone,  10 
feet  of  blackish  gray  shales,  above  which  lies  the  fossiliferous  bed  of  this 
locality. 

I  am  not  able  to  fill  the  hiatus  at  the  base  of  the  above  section;  the 
yellow  and  red  shales  at  the  base  of  the  section  are  not  seen  at  tha 
Orayson  Springs. 
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The  section  continued  downward,  by  adding  the  members  outcropping 
at  the  Springs,  will  be  as  follows : 

No.  29. 


ThicknesB. 


Break  at  base  of  section. 

Tup  of  point  below  Grayson  Springs. 

Covered  space,  aluminous  shales 

Crystalline  limestone,  remains  of  Crinoidea  . 

Thin  bedded  limestone,  Crinold  beds 

Aluminous  shale,  black  and  gray  earth 

Limestone,  in  solid  masses - 

Top  of  3d  sandstone. 


Feet,  'inches. 


18 
3 
1 

10 
30 


Elevation. 


Feet. 

Inches. 

63 

2 

45 

2 

41 

8 

40 

30 

Remarkable  changes  of  dip  are  observed  south  of  Litchfield.  The 
rocks  are  sometimes  disposed  in  waves  which  conform  to  the  hills. 
Descending  towards  the  head  of  Bear  creek  the  dip  is  rapid  and  singu- 
lar.    Near  the  Springs  it  is  frequently  as'high  as  25°.  ' 

From  the  Springs,  eastwardly,  to  the  Millerstown  road,  the  body  of 
sandstone  No.  2  is  seen  on  the  north  side  of  the  creek,  rising  in  bold 
clifis.  The  surface  rocks  on  the  south  side,  near  the  stream,  being  the 
aluminous  shale  beds  of  the  top  of  section  29,  brought  down,  probably, 
by  a  fiiult.  The  top  of  the  ridge,  between  Bear  and  Rock  creeks,  is 
cappeJTy  shale  beds  or  the  waste  of  the  5th  sandstona  The  hiUs  along 
the  road  affords  no  well  exposed  section. 

The  valley  of  Rock  creek  is  bounded  by  the  2d  sandstone— on  the 
south  side  of  the  creek  standing  in  wall-like  masses — ^is  here  covered  with 
hemlock  and  laurel. 

On  the  east  side  of  the  creek  the  road  ascends  the  masses  of  sand- 
stone No.  2,  limestone  No.  2,  sandstone  No.  3,  and  one  bed  of  limestone 
No.  3,  with  about  65  feet  of  clay  and  marly  shales,  to  the  base  of  the 
5th  sandstone,  when  it  ascends  the  divide  between  the  Hunting  branch 
and  Rock  creek.  This  ridge  is  capped  for  about  a  mile  with  a  few  feet 
of  the  base  of  the  5th  sandstone,  from  10  to  50  yards  wide,  resting  on 
the  beds  equivalent  to  the  shales  at  top  of  Section  28.  The  sand- 
stone here  is  a  coarse  conglomerate,  containing  few  impressions  of  fossil 
plants. 

At  the  east  end  of  the  ridge  the  rocks  have  become  thinner. 

The  rocka  of  section  22  are  passed  over  in  descending  toward 
71 
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MilleiBtown,  from  sandstone  No.  5  to  the  cavernous  member  of  the  sub- 
oarboniferous  limestone. 

No  exposures  are  seen  upon  the  road,  except  at  the  base  of  limestone 
No.  3  and  the  beds  of  the  cavernous  member.  The  top  of  these  beds 
is  buif;  having  much  the  character  of  the  buflF  beds  of  limestone  No. 
3.  Sandstone  and  limestone  No.  1  are  neither  of  them  seen ;  they  are 
probably  absent  The  great  fiM1^^?  9Tid  disturbances  banning  at  the 
end  of  the  depositions  of  the  cavernous  member,  which  were  so  well 
exposed  at  Winchell^s  mill,  directed  attention  particularly  to  the  lower 
beds  of  the  millstone  grit. 

To  the  southwest,  down  the  valley  of  Nolin  river,  and  along  the  Hunt- 
ing branch  of  Rock  creek,  we  have,  on  ascending  from  the  river,  the 
following  section : 

No.  30.     Section  at  Nolin  riveTj  at  MiUerstotvn^  to  the  N.  W. 


Conglomerate  sandstone,  (Sth  eandstone.) 

Top  of  ridge,  head  of  Hunting  branch 

Clay  shales— thick  near  the  head  of  branch,  becoming  thinner  to 

the  west 

Sandstone  No.  3 

Limestone  seen  at  Hodger's  tan-yard 

Sandstone  at  top  of  hill   at  Millerstown;  sandstone  No.  1,  or 

Nos.  I  and  2  together,  (?) 

Gray  clay  shale 

Limestone,  containing  Productus 

Clay  shale,  soft  bed 

White  and  gray  limestone,  sab-carbooiferouB .. • 

Nolin  river. 


Thickness. 


Feet. 


70 
20 
30 

60 

7 

8 

15 

70 


Inches. 


Elevation. 


Feet.   Inches. 


300 

280 
210 
190 

160 

100 

93 

85 

100 


On  the  head  of  Hunting  branch  sandstone  No.  4  appears  in  consid- 
erable force,  and  the  shale  beds  above  it  are  diminished. 

The  dip  lies  in  the  direction  of  the  line  of  Hanting  branch,  and  the 
5th  sandstone  is  brought  down  to  the  drainage  near  "Sugar  Camp," 
below  which,  for  a  short  distance,  the  dip  is  interrupted ;  finally,  at  the 
mouth  of  Hunting  branch,  the  line  of  the  branch  becomes  a  regular 
fault ;  on  the  south  side  sandstone  No.  4  is  tbe  surface  rock ;  on  the 
north,  the  base  of  limestone  No.  3  forms  the  line  of  the  creek,  stand- 
ing in  its  bed  at  angles,  ranging  from  20°,  40°,  or  even  as  high  as  70° ; 
the  hill  on  the  north  rising  a  considerable  distance  by  dip  alone;  and 


/ 
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finally  receiving  several  beds  of  limestone  No.  3,  shales,  sandstone  No. 
4,  thin  shale  beds,  and  sandstone  No.  5. 

On  the  south  side  of  the  creek  the  rocks  are  much  broken  and  bent^ 
presenting  the  &ces  of  the  rocks,  which  dip  south  and  bring  the  5th 
sandstone  nearly  to  the  top  of  the  ridge,  half  a  mile  distant.  One  and 
a  half  miles  south  of  the  mouth  of  Hunting  branch  coal  has  been 
opened ;  it  lies  in  the  first  valley  south  of  the  Hunting  branch,  having 
been  brought  down  to  the  drainage.  The  rocks  with  which  it  is  associ- 
ated are  much  bent  and  disturbed,  lying  in  irregular  and  broken  troughs, 
nearly  parallel  to  the  Hunting  branch  and  Nolin  river. 

The  top  of  the  ridge  between  Rock  creek  and  Nolin  river  is  capped 
by  the  5th  sandstone,  which  dips  to  the  south,  bringing  the  coal  bed 
down  to  the  drainage  of  the  branch,  on  the  south  side  of  the  ridge. 
South  of  the  branch  the  coal  and  beds  beneath  are  raised  about  50  feet, 
when  the  dip  is  again  south  for  400  yards ;  the  dip  is  now  changed  and 
rises  at  the  rate  of  from  5°  to  10°,  which,  in  a  short  distance,  brings 
the  inferior  beds — i.  e^  limestone  Nos.  3  and  2,  with  the  associated  sand- 
stones— ^into  view,  high  in  the  hill,  half  a  mile  south  of  the  coal  opening. 
The  width  of  the  coal  bed,  as  exposed  here,  is  about  half  a  mile,  inter- 
rupted by  one  &ult  near  the  middle.  This  locality  is  in  the  west  end  of 
an  outlier,  Ijdng  between  Nolin  river  and  Hunting  branch,  severed  firom 
the  coal  field,  which  lies  west  of  it,  by  Rock  creek. 

On  the  north  side  of  Hunting  branch  of  Rock  creek,  one  mile  above 
its  mouth,  we  have  the  following  section : 
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No.  31.     Section  on  Hunting  branch  of  Rock  creek. 


Sandy  shale,  40  to  60  feet 

Shale,  with  thin  plates  of  sandstone 

Place  of  Gheslin  roal,  2  feet  6  inches. 

Coal  rash,  »  inches. 

Irregular  bedded  sandstone,  charged  with  tar,  (conglomerate)  .. 

Soft  sandMone - 

Thick  bedded  hard  sandstone,  (at  Sand  knob,  144  feet) , 

Indurated  clay,  (slate,)  10  to  1*2  feet... - - 

Aluminous  shale,  generally  seen  as  yellow  clay 

Soft  muddy  sandstone,  (4th  sandstone?) 

Dark  lamellar  shale,  place  of  coal,  (at  Horn's  old  place?) 

Thin  limestone  and  marlite 

Aluminous  shale 

Marlite- - 

Earthy  limestone . 

Aluminous  shale . 

Thin  bedded  limestone 

Marly  shale,  broken  shells,  and  Crinoidea 

Plerotocrinus  remains,  bed  1  foot . 

Limestone,  large  Pentremites  sulcatus 

Limestone,  thick  bedded 

Sandstone,  bed  of  Hunting  branch,  top  of  3d  sandstone. 


Thickness. 


Feet. 


40 

8 


15 

21 

10 

12 

40 

3 

10 

2 

5 

8 

2 

1 

2 

5 

1 

3 

27 


Inches. 


EleFation. 


Feet. 


209 
169 


161 
146 
126 
115 
103 
63 
60 
50 
48 
41 
42 
40 
38 
36 
31 
30 
27 


Inches. 


8 
8 
8 
8 
8 
8 
8 
8 
8 
4 
8 
2 
6 


The  coal  (?)  at  60  feet  8  inches  has  been  seen  at  two  localities.  The 
first,  at  the  Horn  old  farm,  5  miles  east  of  Grayson  Springs ;  the  other, 
in  a  ravine,  three  miles  N.  W.  of  Millerstown.  At  both  localities,  the 
coal  is  found  under  limestone;  first,  a  thin  bed  of  shale,  over  this  about 
four  feet  of  limestone,  upon  which  rests  a  sandstone,  from  5  to  10  feet 
thick.  The  coal  at  Horn's  is  8  inches  thick,  Pentremites  and  Eetepora 
Archemides  were  sought  for  in  the  limestone  above  the  coal  at  both 
localities,  but  none  were  found. 

This  horizon  is  probably  the  equivalent  of  that  of  the  10  inch  coal 
reported  in  diagram  No.  4,  Vol.  1,  Kentucky  Reports,  as  bdng  found 
on  Shot  Pouch  creek,  under  Pentremital  limestone. 

The  dividing  ridge  between  Rock  creek  and  the  head  of  Conoloway 
creek  receives  the  coal  above  the  conglomerata  (See  map  for  northern 
limit.) 

The  36  feet  of  sandstone  beneath  the  coal  bed  on  Section  31,  was 
not  recognized  on  Conoloway  and  Rock  creeks.  The  4th  sandstone  has 
increased  in  thickness,  and  the  coal  appears  to  rest  on  the  shale  bed  at 
the  top  of  the  4th  limestone,  which  is  represented  here  by  a  few  thin 
plates^  and  6  to  8  feet  of  marlite.    The  drains  east  and  north  of  the 
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bank  cut  into  the  bed  beneath  the  coal,  and  show  a  remarkable  change  to 
have  taken  place  in  these  beds.  Between  the  bed  here  and  those  seen  on 
Hunting  branch,  the  4th  sandstone  has  increased  in  thickness  to  10  feet 
o(  h^rd  qua^tzite  sand^tona  All  the  beds  dip  toward  Rock  creek.  On 
the  slope  of  the  hill  the  measures  on  top  of  the  ridge  are  nearly  level, 
or  dip  very  little  toward  the  south. 

Crossing  the  ridge  toward  Bear  creek,  several  drains  are  crossed, 
lying  high  on  the  ridga  These  drains  all  cut  into  the  clay  shales  under 
the  coal  bed.  The  capping  of  coal  measures  is  from  10  to  50  feet 
thick. 

In  the  valley  of  Bear  creek,  3  miles  south  of  Grayson  Springs,  the 
base  of  the  banded  clays  of  Section  28  is  seen  at  the  glade  on  the 
road,  the  lower  part  exposed : 

No.  32.     Section  on  Brownsville  road^  three  miles  south  of  Grayson 

Springs, 


Surface  soil 

Yellow  graj  shale,  aluminous 

Dove  colored  shale,  aluminous ..... 

Purple-reii  shale,  aluminous . 

Bhie-red  s\^ale,  aluminous 

Yellow  gray  shale,  aluminous 

Yellow,  deeper  colored,  aluminous 

Gray  shale .............. ....... 

Yellow  shale 

Gray  shaly  sandstone . - .- 

Gi*ay  shaly  sand.^tone 

Hani  fossiliferous  sandstonei  (4th  sandstone) 
Branch. 


ThickneBS.        Elevation. 


Feet.  Inches. 


Feet.  IncheSi 


39 
35 
31 
33 
36 
34 
30 
19 
17 
16 
14 
6 


8 
8 
» 
8 
8 
11 
11 
3 
3 


These  banded  clays  are  equivalent  to  the  beds  of  Section  28 ;  the 
shades  of  color  distinctly  separate  the  beds  by  a  sharp  line ;  the  red 
band  of  Section  32  is  on  the  geological  horizon  of  the  red  band  Section 
28,  at  32  feet  2  inches. 

Section  32  is  134  feet  below  Section  28  ;  diflerence  of  level  deduced 
by  barometer. 

The  dividing  ridge  between  Bear  and  Conoloway  creeks,  on  the  line  of 
the  Grayson  Springs  and  Brownsville  road,  is  ascended  about  4  miles 
south  of  the  Spring.    Where  the  ridge  is  ascended  by  the  road,  the  base 
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of  the  5th  sandstone  caps  the  hill.  No  outcrop  of  the  coal  bed  was 
seen  on  the  line  north  of  the  head  of  Saltsman's  branch,  about  4  miles 
from  Nolin  river.  The  ridge  has  the  measures  containing  the  place  of 
the  coal  from  the  forks  of  the  Manmioth  Cave  and  Brownsville  road. 

The  ore  beds  above  the  5th  sandstone,  which  had  been  opened  by  the 
managers  of  Nolin  furnace,  are  first  seen  about  two  miles  north  of 
the  head  of  Bailsman's  branch.  Occasional  patches  of  the  measures  con- 
taining the  ores  cap  the  hills  nearly  to  Nolin  river.  The  knolls  contidn- 
ing  the  ores  lie  on  the  5th  sandstone,  about  50  feet  above  it^  and 
contain  an  area  from  a  few  rods  square  to  50  acres  and  upwards;  the 
beds  are  easily  entered  in  outcrop.  The  deepest  stripping  would  prob- 
ably be  25  feet;  the  average  thickness  of  the  whole  ore  territory, 
between  Davis'  branch  and  Nolin,  would  be  about  5  feet 

The  ore  beds  are  seen  frequently  north  of  the  head  of  Dismal  creek, 
and  on  the  high  ridges  3  miles  north  of  Green  river,  on  the  Brownsville 
and  Litchfield  road ;  surface  ores  were  frequently  seen  in  the  road  cuts 
from  40  to  50  feet  above  the  5th  sandstone. 

While  in  the  neighborhood  of  Davis'  branch  and  the  furnace,  several 
sections  were  made  of  the  best  outcrops ;  but  it  will  reqmre  very  minute 
surveys  satis&ctorily  to  connect  the  different  sections  in  such  a  manner 
as  to  form  an  unbroken  geological  column.  The  weight  of  evidence 
would  direct  certain  connections;  but  with  the  facts  in  my  possession, 
there  is  so  much  doubt  that  I  refrain  fi-om  making  any.  I  wUl,  however, 
express  the  opinion  I  have  derived  firom  the  facts  now  in  possession. 


No.  33.    Section  on  head  of  North  fork  of  Dismal  creek. 


Top  of  hill,  corered  space 

Sandstone,  hard  firm  blocks . 

CoYered  space,  laurel  horizon 

Heavy  sandstone 

Soft  shales _ _ 

Ledge  of  sandstone,  partly  covered 

Covered  space* 

Coal  in  bed  of  branch,  containing  several  thin  beds  of  black  shales 
and  clay . « 


Thicknets.        Elevation. 


Feet. 


5 
34 

10 

2 

11 

54 


Inches. 


Feet. 


Inches. 


146 

4 

120 

4 

115 

•••a— « 

81 

71 

69 

58 

•  The  lower  part  of  thii  space  ii  black  bituminous  ahale. 
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Under  the  coal  are  coal  rash  and  black  earthy  shales^  from  three  to 
six  feet  thick. 

This  coal  is  about  thirty-five  feet  above  the  limestone  first  seen 
beneath  it. 

The  foUowing  section  is  at  the  coal  opened  on  the  east  side  of  Davis* 
brunch,  half  a  mile  northeast  of  the  furnace: 

No.  34. 


Thickness. 


Yellow  thick  bedded  saDdstone,  (5th  saDdstone) 

CJovered  space,  terrace 

Steep  covered  space,  sandstone,  (laurel  horixon) 

Thin  bedded  sandy  shale,  irregular 

Thin  bedded  sandj  shale,  regular 

Pyritiferous  shale* £ 

OhU,    Bituminoua .. 

Pyritiferous  band 

Coal  and  shale 

Chal  and  clay  shale,  the  latter  predominating... 

Pyritiferous  coal •. 

Silicious  under  clay 

Sandy  shale,  7  to  10  feet. -. 

Shale  and  sandstone .... 

Limestone 

Bed  of  branch. 


Feet. 


S5 

15 

45 

10 

3 

2 

4 

2 

6 

2 

1 

3 

10 

21 

2 


Inches. 


Elevation. 


Feet. 


168 
113 
96 
53 
43 
39 
40 
39 
39 
39 
37 
36 
33 
23 
2 


Inches. 


One  fourth  of  a  mile  to  the  northeast  a  bed  of  iron  ore  has  been 
opened,  locally  containing  great  numbers  of  fossils,  principally  chambered 
shells,  the  forms  perfectly  preserved  as  iron  ore. 

The  top  covering  of  the  bed,  where  best  seen,  for  5  feet  was  of  thin  beds, 
alternately  of  sandy  and  aluminous  shale ;  the  sandy  shale  is  very  soft, 
composed  of  coarse  sand,  charged  with  fragments  of  plants.  The  upper 
part  of  the  ore  bed  consists  of  thin  ocherous  layers,  separated  by  shale 
similar  to  the  covering ;  this  bed  is  very  irregular,  in  thickness  from  one 
to  three  feet.  In  the  lower  part  of  this  last  bed  are  deposited,  in  masses 
firom  10  to  100  pounds,  a  shelly  ore,  almost  entirely  composed  of 
Goniatites  Nolinenses,  Nautilus  ferratus,  N.  canaliculatus,  Orthoceratiti, 
several  species  of  univalve  and  bivalve  shells,  filled  and  surrounded  by 
ferruginous  sand,  small  fragments  of  reedy  coal,  nearly  all  squarely 
broken  across  the  length  of  the  plants.  Beneath  this  bed  is  about  ten 
inches  of  blocks  and  irregular  formed  masses  of  ore,  the  whole  resting 
on  a  thin  bedded,  coarse  sand  shales. 
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Tlie  beauty  and  abundance  of  fossils,  especially  the  association  of 
shells  and  plants,  render  this  locality  one  of  no  ordinary  interest,  aside 
from  the  value  of  the  ore  beds.  This  bed  was  not  traced  to  its  position 
in  the  geological  column.  It  has  been  located  29  feet  above  the  coal  bed 
of  Section  34,  (see  section  page  164,  Vol.  1,  Kentucky  Geological 
Reports.) 

At  the  head  of  Saltsman's  branch  the  coal  was  opened  immediately 
under  the  5th  sandstone,  probably  the  exact  equivalent  of  the  bed  at  40 
feet  at  section  34 ;  the  sandstone  is  better  exposed  here  than  at  any 
locality  visited  in  this  section  of  the  country.  It  is  about  100  feet 
thick,  formed  of  coarse  sand,  with  some  small  pebbles  on  the  bedding 
faces  of  the  rocks.  The  base  of  the  sandstone  is  separated  from  the 
coal  by  from  five  to  ten  feet  of  soft  materials,  principally  black  bitu- 
minous shale.  Where  opened  the  coal  appears  to  be  of  excellent  quality, 
2  feet  9  inches  thick,  with  3  to  4  inches  of  coal  rash  at  the  base,  on 
white  under  clay.  The  materials  associated  with  the  coal  at  this  locality 
are  apparently  very  different  from  those  in  section  34.  There  can  be 
no  doubt,  however,  that  they  are  part  of  the  same  bed. 

Beneath  the  sandstone  (5th)  which  caps  the  hill  near  the  furnace,  we 
have  the  following  arrangement  of  the  beds : 

No.  35. 


Thlckneaa. 

Elevation. 

Feet. 

Inches. 

"  'T 
6 
4 

8 

4 

S 
8 
8 

Feet. 

Inches. 

Covered  space,  sandy  shale  and  sandstone , 

25 
43 
21 
5 
10 

5 
37 

2 
16 

5 

.*> 
16 
43 
21 

258 
233 
190 
168 
163 

152 

146 

108 

106 

89 

84 

72 

63 

21 

6 

Saudy  shale,  or  decumposiog  sandstone _. 

6 

Yellow  sandijtone,  soft . 

4 

Carbonaceous  bund,  place  of  coal  - . -- . 

10 

liimestone 

6 

Orebetl? 

Buff  limestone,  used  as  flux  at  furnace. 

Covered  space,  yellow  and  reddish  clay  - 

Shaly  limestone,  Cellular  chert . 

10 

6 

10 

Gray  limestone,  in  thick  beds,  used  in  construction  of  stack 

Blue  aluminous  shale,  place  of  Crinoidea  beds . 

Buff  limestone,  with  sandy  shale 

Covered  space,  aluminous  shale 

Limestone,  No.  3 -. . 

2 
6 
6 
9 
2 

Sandstone,  No.  3 . - -- . 

Dave's  branch. 

South  of  Nolin  river  the  5th  sjindstone  increases  rapidly  in  thickness 
to  Balen  creek.    On  the  north  side  of  the  river  there  ie  aleo  a  gieat 
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increase  of  this  bed  toward  Dismal  creek ;  near  the  mouth  of  the  creek 
it  appears  to  atbiin  its  maximum  thickness,  becoming  much  thinner 
toward  Brownsville,  where  the  rocks  are  represented  in  the  following 
Bection : 

No.  30.     Section  of  btk  sandstone  and  some  of  the  inferior  bedsyfrofn 
Green  river  totvard  the  top  of  Vie  hills  to  northtvest. 


TfaickneBs. 


Elevation^ 


Coame  white  ftnd  brown  sandstone .......... 

S;in<lstonei  large  pebbles 

Sandatorie,  small  pebbles .^ . ^..^......•. ^ 

Coiir^^e  yellow  sandstone,  no  pebbles — 

Covered  space,  prniy  and  black  shales,  aluminous . — 

Covered  spac*^,  blue  uhale  in  cuts - .• 

Black  and  dove  colored  shale . . ... 

Blue  .muddy  lihale 1 1       12 

Aluminous  shale,  with  14  inches  plate  of  limestone  at  top. 

Aluminous  shale . — - 

Limestone,  3d  limestone 

Sandiitone,  (3d  limestone,)  bed  thin  oa  top,  thin  below 

L'mestODC,  upper  part  oolitic - . 

Waste  of  sandstone,  3d  limestone , . 

Covered  space ..... 

Water,  Green  river,  at  ferry. 


Feet. 

Inches. 

Feet. 
272 

35  

5  

237 

5  1 

2.^2 

15  

2-27 

20  I 

222 

15  

202 

6  1 

187 

12  

182 

10  

165 

3b  ' 

155 

37  ;    8 

117 

32  1    4 

80 

10 

8 

47 

37 

10 

37 

Inchea. 


One  mile  north  of  this  section  85  feet  of  this  bed  of  sandstone  is 
Been  in  a  perpendicular  cut>  where  it  has  no  division. 

At  no  locality  south  and  west  of  the  mouth  of  Dismal  creek  has  the 
coal  at  the  base  of  the  5th  sandstone  been  opened.  Several  good  expo*- 
Bures  were  seen  at  the  base  of  the  sandstone  which  exhibited  no  coal. 
The  place  of  coal  at  168  feet  10  inches  (Section  36)  was  seen  as  dark, 
earthy,  aluminous  shale.  Toward  the  north  and  west,  on  the  heads  of 
the  streams  emptying  into  Bear  creek,  a  bed  of  coal  has  been  opened, 
which  appears  to  be  the  exact  equivalent  of  the  Davis'  branch  coal,  Sec- 
tion 34.  It  is  about  28  inches  thick,  and  has  been  used  for  smith's  work^ 
and  is  generally  approved.  The  only  mining  has  been  performed  by 
Btiipping  the  outcrop. 

South  of  the  head  of  Dismal  creek,  and  between  Bear  creek  and 
Green  river,  the  hills  are  again  capped  by  the  equivalent  of  the  measures 
containing  the  ore  beds,  between  Conoloway  creek  and  Davis'  branch. 

Should  the  ore  beds  here  prove  to  be  equal  in  thickness  to  those  on 
Davis*  branch,  and  north  of  it,  there  is  ore  territory  lufficient  for  sev- 
72 
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eral  furnaces  south  of  Dismal  creek,  ail  of  which  oould  be  sufficiently 
near  Green  river  to  reach  navigation  at  a  small  expense. 

On  the  road  from  Brownsville  to  Cloverport  the  line  of  Bear  creek  is 
crossed  at  a  fiiult  or  slip  in  the  rocks,  from  the  west  and  northwest  side, 
dipping  to  the  southeast  by  a  constant  but  wavy  dip,  for  over  a  mile, 
bringing  the  5th  sj^ndstone  (?)  down  to  the  bed  of  the  creek.  On  the 
southeast  side  of  the  creek  the  rocks  are  apparently  raised  about  90  feet 
In  the  neighborhood  of  Little  mountain  the  ore  measures  again  cap  the 
hills. 

Satisfactory  sections  cannot  be  obtained  in  the  neighborhood  of  Little 
mountain ;  but  sufficient  may  be  learned  from  natural  outcrop  to  show 
that  valuable  iron  ores  may  be  obtained  in  vast  abundance,  over  a  large 
district  lying  between  Bear  creek  and  along  the  dividing  ridge  between 
Green  river  and  the  waters  of  Rough  creek. 

The  following  section  from  Little  mountain,  near  tie  form  of  Mr. 
Robinson,  appears  to  contain  beds  not  found  further  west ;  they  prob- 
ably thin  out  to  the  west  snd  southwest : 

No.  37.     Section  at  Little  mountain. 


Thickness. 


Eleratton. 


Coarse  sandstone,  no  pebl>}es ».... ....4..... 

Fine  grained  sandstone . ... 

Iron  ore  (?)  bed  ^ . . — .- •... 

Shales,  mostly  covered . 

Block  ore,  2  to  4  feet - 

Shales,  mostly  covered . . 

Shale,  bottom  carbonaceous 

Segregations  of  carbooate  of  iron . . ^. - • 

Black  bituminous  shale,  6  to  U  feet ' 

Coal,  12  to  3U  inches,  eqatvalent  to  Nelson  and  SmiUi  banks { 

Under  clay  and  coal  rash - 

Sftndy  shale,  yellow  in  exposed  situations..'. 

Gray  mud  shale 

Dark  prsiy  shale,  2  to  6  feet 

The  filth  sandstone. 


Feet. 


8 

7 

7 

36 

4 

55 

21 

4 

8 

2 

40 

2d 

4 

4 


Inches.  Feet.  Inches 


O) 


192  > 

177  ' 
170  ' 
134  ' 
130 

75 

54  1 

50 

42 

A6 

36 
8 
4 


The  top  of  the  5th  sandstone  is  frequently  exposed  in  the  deep 
drains. 

In  several  localities  the  shale  at  75  feet  in  the  above  section,  lying 
immediately  above  the  ore  bed,  is  marked  by  fossil  plants  vid  small 
fragmentfi  of  reedy  ooaL 
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For  several  miles  toward  the  northwest  the  line  of  the  road  has  cut 
into  this  sandstone,  which,  if  followed,  will  soon  lead  to  a  cut  exposing 
the  ore  bed  beneath  it. 

At  the  intersection  of  the  Litchfield  and  Morgantown  with  the 
Brownsville  and  Cloverport  road  Mr.  Willium  Nelson  has  opened  and 
worked  a  coal  bed  at  42  feet,  in  Section  37. 

The  foUowiDg  is  the  arraDgement  of  the  materials  of  the  measures 
at  Mr.  Nelson's  coal  bank : 

No.  38. 


' 

A  few  loose  blocks  of  qnartz- 

Thickness. 

Eleration. 

Feet. 

Inches. 

Feet. 

Inchit. 

Surface  soil, broken  sandy  shale,  with 
ose  8anclstone - ...... 

5 

11 

9 
fi 
3 
2 
2 

9 

Black  earthy  shale — -     -         -     - 

4 

9 

Black  bitumiiioufl  shale          ......  . 

2 

1 

3 

9 

Coal 

9 

Eirthy  band ... '. - . .-- 

3 

Coal 

2 

Under  clay,  thickneaa  not  seen. 

No  remains  of  the  ore  bed  were  seen  near  the  Nelson  "  bank ;"  it  is 
probable  that  the  ore  is  sepamted  by  a  greater  interval  than  that  given 
in  Section  37. 

Between  the  road  above  referred  to  and  the  crossing  of  Short  creek 
the  coal  measures  cap  the  hills  in  diminished  quantities.  The  ridge 
south  of  the  crossing  of  Caney  creek  has,  probably,  the  greatest  thick- 
ness. 

Near  Camp  No.  17  the  shales  and  Nelson  coal  (?)  are  seen  in  a  deep 
valley,  the  hill  to  the  east  and  west  is  capped  by  a  sandstone,  the  equiv- 
alent of  the  Little  mountain  sandstona 

At  the  crossing  of  Caney  creek,  near  the  farm  of  Mr.  George  House, 
the  rocks  dip  to  the  south  and  southwest  at  an  angle  of  5°  or  6^.  The 
bed  of  the  creek  at  the  crossing  is  the  upper  part  of  the  limestone  of 
No.  3^  above  which  we  have  the  following  section: 
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No.  39.     Section  ai  the  crossing  of  Caney  creek. 


Coarse  sandstone,  top  of  hilT,  (5th  sandstone) . 

Yellow  or  bnff  limestone  and  shale 

Yellow  silicious  mudstone,  (4th  sandstone) ... 

Drab-pray  aluminous  shale 

Buff  limestone 

Blue-gray  shale 

Blue-gray  shale 

Chert  beds . 

Dark  shale •. ^-. 

Limestone,  bed  of  Caney  creek. 


Thickness. 


EUTation. 


Feet.  Inches.   Fe«t   Inches 


15 
33 
16 
36 


16 

26 

5 

1 


140 

125 

92 

75 

49 

48 

32 

6 

1 


10 

10 

10 

2 

2 

10 

4 

4 


On  Bennct's  creek,  2  miles  north,  the  4th  sandstone  is  seen  in  great 
perfection ;  it  lies  in  blocks  from  1  to  8  inches  thick,  breaking  at  right 
angles  and  perpendicularly  to  the  bed  faces  of  the  rocks ;  many  of  the 
different  layers  are  fossiliferous.  It  is  a  drab  gray  quartzose  sandstone ; 
maintaining  its  peculiar  lithologic»al  chamcter  over  a  large  district  of 
country ;  the  bed  is,  however,  frequently  interrupted  and  wanting.  It 
is  occasionally  seen  in  every  part  of  the  country,  on  the  margin  of  the 
coal  measures,  from  Grayson  to  Christian  counties. 

The  dividing  ridge  between  Bonnet's  creek  and  Short  creek  has  been 
denuded  of  all,  or  nearly  all,  of  the  coal  measures.  The  road  lies  in 
many  places  on  limestone,  at  Section  39. 

On  the  north  side  of  the  valley  of  Lost  creek  tho  sub-carboniferous 
rocks  are  brought  above  the  drainage;  the  dip  from  this  axis  of  disturb* 
ance  is  toward  the  north  and  northwest  liom  25°  to  30°,  diminishing 
the  angle  of  the  dip  toward  the  north.  The  upturned  edges  of  sand- 
stone No.  2  and  limestone  No.  2  form  the  first  hill,  which,  on  its  western 
slope,  is  capped  by  sandstone  No.  3,  which  underi-uns  limestone  No.  3, 
at  Mr.  Tilford's — the  hill  north  of  his  house  being  composed  of  the 
limestone  and  shales  of  No.  3,  capped  by  the  waste  of  sandy  shales  at 
the  base  of  the  6th  sandstone.  The  dip  has  changed  at  Mr.  Tilford's, 
and  lies  toward  the  southwest. 

From  the  hill  near  Tilford's  to  the  falls  of  Rough  creek  the  surface 
&lls  about  310  feec  The  base  of  the  5th  sandstone  is  reached  on  only 
one  hill  between  the  two  points.  Great  masses  are  seen  on  the  ridge 
dbtifli  dfthe  iMd)  prtftKibly  iTStobofifeiXipBtlNUlk    AttiMiUta 
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of  Rough  creek,  the  measures  seen  at  Mr.  Tilford's,  and  frequently 
between  the  two  points  high  on  the  hills,  form  the  surface  rocks  in  the 
bed  of  Uie  creek  j  much  changed,  however,  in  lithological  character. 
The  exact  counterpart  of  limestone  No.  3  is  seen  below  the  dam  at  the 
mill.     It  has  not  been  met  in  any  part  of  the  margin  of  the  coal  field. 

No.  40.     Section  ai  the  Falls  of  Rough  creek. 


Sarfiice  soil . -— - 

Altimmous  xhafe 

Biiick  Hluminous  shale,  8  to  14  inches,  non-rossiliferoua 

Thin  fliigs,  limestone 

Mnrly  shale.  Spirif'er  And  Productua .. 

Hnrd  SHndy  porous  bed,  containing  Agassi zocrinas;  no  other  fos- 
sils observed - ...  -..- .-— 

Ciirbonaceoua  aluminous  shale,  non-fussiltferous 

Hard  limestone,  containing  Crinoidea    . 

Calcareous  shaly  bed,  containing  Brjazoa  and  Crinoideii;  Pen- 

treniites  rare  .-_ -. « . 

Cakareous  shale,  BryaTsoa  bed , » 

Silicioos  calcareoui«  tied,  jenf>w  Crinoidea  and  Pentremites 

Limest  ne,  gray,  Crinoidea  and  Pentremites 

Yellow  silicions  be<l,  segre«:uted  cheK,  cont&ining  Pentremttes- 
Thick  bedded  limestone,  bed  of  creek. 


Thickness.    |    Eleradon. 


I  t 

Feet.  Inches.   Feet.   Inches 


6 
6 


32 
19 
17 
17 
16 

14 

13 
10 

9 
6 

4 
3 

1 


10 

lt» 
10 

10 
10 
10 
4 
10 


The  water  of  the  creek  has  washed  the  soft  shaly  beds,  undermining 
the  hard  bed  from  6  to  8  feet,  thus  giving  a  perfect  exposuie  of  the 
character  of  the  several  beds. 

Above  the  bed  of  above  section  the  hill  on  the  north  side  of  the  creek 
rises  from  200  to  275  feet  formed  of  the  shales  and  limestone  (No.  3), 
of  sandstone  No.  4,  and  limestone  No.  4,  all  capped  near  the  creek  by 
the  base  of  the  5th  sandstone.  The  road  from  the  falls  of  Rough  creek 
to  Cloverport  lies  nearly  with  the  line  of  strike,  the  branches  and  creeks 
indenting  the  margin  of  the  coal  field,  le;iving  narrow  binds  of  the  coal 
measures  upon  the  ridges  between  them.  The  ore  beds  near  the  top  of 
the  5th  sandstone  are  seen  occasionally  on  this  line. 

At  Mr.  Wm.  II.  Howard's  the  ore  beds  are  cut  by  the  wear  of  the 
roail.  The  ore  is  about  2  feet  6  inches  thick,  apparently  of  good  qual- 
ity.    It  lies  in  blocks,  in  a  regular  bed. 

The  shales  of  the  2d  limestone  are  thicker  here  than  farther  east;  the 
beds  of  limestone  are  also  more  compact  and  in. thicker  ledges,  while 
die  whole  hom  taif  tkf  bed  k  Km  thtok 
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The  Beleropbon  bed  at  236  feet  2  inches  (section  22)  is  recognizable 
in  all  the  valleys  between  the '  fells  of  Rough  and  the  Owensboro  road, 

5  miles  south  of  Cloverport  The  measures  on  the  line  of  the  road  to 
Cloverport  are  all  beneath  the  sandstone  at  420  feet  2  inches,  Section 
22. 

The  fol^wing  line  crosses  part  of  Breckinridge,  the  corner  of  Han- 
cock, into  Ohio,  and  closes  on  the  last  line  on  Bennet's  creek.  (See 
map.) 

The  river  hills  to  the  southwest  of  Cloverport  are  capped  by  the  base 
of  5th  sandstone.    Below  the  sandstone  the  4th  Jiniestone  is  a  thin  bed, 

6  to  8  feet  thick,  containing  Bryazoa.  The  shales  of  the  3d  limestone 
are  marked  by  three  yellow  or  buff  beds,  separated  by  from  8  to  10 
feet  of  gray  or  dove  colored  shale.  The  Owensboro  road  was  crossed 
near  Mr.  Newton's  ferm.  The  ridge  dividing  Clover  creek  and  the 
head  waters  of  Panther  creek  receives  a  few  feet  of  the  shales  under  the 
"  Breckinridge  coal." 

The  ore  bed  was  seen  in  a  few  places  on  the  line ;  it  is  sandy,  and 
thinner  than  farther  to  the  south,  east,  and  southeast  and  south. 

On  reaching  the  bead  of  Panther  creek  the  rocks  are  seen  dipping  to 
the  south  and  southwest^  the  4  th  limestone  being  the  surface  rock  in  the 
bed  of  the  branches.  The  hills  rise  from  80  to  150  feet  high  above  the 
dminage,  and  are  made  up  of  the  bed  of  the  4tb  sandstone,  shales, 
5th  sandstone,  and  a  thin  capping  of  coal  measqres  above  it  These 
patches  are  outliers  of  small  area,  and  are  not  known  to  contain  a  work- 
able coal. 

On  the  Sugar  Camp  branch  of  Panther,  about  2i  miles  south  of  the 
dividing  ridge,  the  coal  measures  are  brought  to  the  drainage. 

Between  Sugar  Camp  creek  and  Rough  creek,  at  Hine'a  mill,  the  hills 
contain  the  measures  of  the  Hawesville  section  up  to  the  Lewispott  coaL 
The  limestone  of  the  coal  measures  beneath  the  Lewisport  coal  bed  forms 
the  bed  of  Adam's  fork  of  Rough  creek  for  a  considerable  distance^  the 
rocks  dipping  at  the  same  rate  as  the  fell  of  the  creek. 
^  Near  Fordsville  iron  ore  beds  are  exposed  in  natural  outcrop  in  the 
road;  the  ore  is  sandy;  it  lies  in  sandy  shale,  25  feet  above  limestone, 
which  is  probably  the  equivalent  of  the  limestone  under  the  Lewisport 
coal  of  Hancock  county. 

Between  FordsviUe  and  Hines*  mill  the  hills  are  low ;  occasionally 
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fragments  of  coal  may  be  found  in  the  brancbefi ;  none  of  the  coal  beds 
of  this  part  of  the  county  have  been  opened.  On  the  north  side  of 
Rough  creek  the  country,  for  a  considerable  distance,  is  flat,  and  over- 
flowed by  the  creek  during  its  floods.  On  the  south  side  of  the  creek 
the  lands  are  rather  higher,  but  quite  flat;  the  low  ridge  on  the  north* 
east  side  of  the  road  being  soil,  sandy  shales.  About  a  mile  south  of 
nines'  mill  a  bold  sulphur  spring  rises  in  the  flat  One  quarter  of  a 
mile  south  of  the  spring  the  rocks  are  found  disturbed,  and  dipping  to 
the  northwest ;  the  fault  ordisturbance  having  brought  up  the  limestones 
of  the  millstone  grit.  Iligh  hills  of  soil  measures  lie  toward  the  east 
and  southeast,  containing  thin  coal  beds.  The  5th  sandstone  has  become 
soft,  and  much  thinner  than  it  is  eastwardly ;  no  pebbles  were  seen  in 
any  part  of  this  bed  between  Caney  creek  and  Green  river.  The  lower 
part  of  the  bed  Is  represented  by  thin,  ash-colored,  sandy  shales ;  the 
4th  limestone  has  an  earthy  fracture,  and  may,  possibly,  possess 
hydraulic  cement  properties.  The  drains  and  creeks  frequently  cut 
through  the  coal  measures  between  Hines'  mill  and  Caneyvilla  On  the 
Caney  ville  road  toward  Litchfield  the  hills  are  capped  by  about  80  feet 
of  coal  measures,  containing  the  coal  measures  and  ore  bed  in  Secticm 
28  at  187  feet.       > 

The  ore  bed  is  seen  denuded  near  Caneyville,  on  the  property  of  S. 
W.  Bond.  An  opening  has  recently  been  made  in  the  bed,  which  is  five 
feet  thick,  consisting  of  blocks  of  ore  and  ocheroiiis  earth. 

The  cuts  made  by  the  branches  and  creeks  are  quite  favorable  for 
sections  east  and  north  of  Caney  ville  as  far  as  Bonnet's  creek.  The 
ore  bed  exposed  is  not  so  thiqk  as  the  equivalent  bed  seen  west  of 
Caneyville.    It  is,  probably,  not  so  thick  as  it  is  to  the  south  and  east 

The  5th  sandstone  between  Caneyville  and  Bennet's  creek  is  quite 
thin.  It  is  represented  by  about  25  feet  of  soft  sandstone,  in  thick 
beds,  and  about  55  feet  of  sandy  shale,  beneath  which  the  4th  lime- 
stone has  a  thickness  of  about  25  feet — ^the  thickest  mass  of  this  bed 
seen.  Two  miles  to  the  north,  at  Mr.  Howe's^  (see  Section  No.  89,) 
it  is  entirely  absent,  its  place  being  occupied  by  ahiminous  sbala 

•The  only  coal  opened  near  the  line  of  our  work  was  that  opened  by 
Mr.  Wm.  Miller,  southeast  of  the  road,  li  miles  from  Caneyvilla  Tte 
opening  is  made  on  the  south  side  of  a  ravina  The  coal  is  covered  by 
18  feet  of  sandstone  and  5  feet  of  black  bituminous  sbak^  which  ifl 
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sometimes  changed  to  gray  sandy  shale.  The  coal,  where  seen,  meas^ 
ures  20  to  22  inches ;  it  lies  on  3  to  4  inches  of  coal  rash,  under  clay, 
and  sandy  shale ;  18  feet  to  limestone  in  bed  of  drain.  On  the  north  side 
of  the  drain  the  limestone  in  the  bed  of  the  creek  on  the  south  side  is 
lifted  about  22  feet  above  the  coal,  thj  slip  being  30  feet.  The  cover- 
ing above  the  coal  is  about  45  feet  thick. 

From  Caneyville  to  Morgantown  the  hills  rise  higher  above  ttie  drain- 
age, and  are  composed  of  vast  beds  of  sandy  and  aluminous  shale.  At 
Dog  creek  the  cuts  reich  the  base  of  the  5th  sandstone.  South  of  the 
creek  the'  land  becomes  level,  with  occasioqal  knolls  of  the  softer  shale 
beds  above  the  5th  sandstone,  which  sometimes  rise  from  80  to  100  feet 
above  the  general  level  of  the  country. 

The  head  of  Welch's  creek  cuts  through  the  shale  bed  and  into  the 
5th  sandstone.  From  Welch's  creek  to  Green'  river  the  road  rises  to 
the  soft  beds  above  the  sandstone.  One  mile  north  of  Green  river  ihe 
Yellow  rock  over  the  Roberts  coal  (Muddy  river)  is  first  recognized. 

At  Green  river  the  5th  sandstone  lies  even  with  the  pool.  On  the 
south  side  of  the  river  the  rocks  rise  in  the  direction  of  Morgantown, 
and  again  dip  rapidly  toward  tiie  valley  of  Rehfro's  creek  and  Wood- 
berry.  At  the  top  of  the  ridge,  east  of  the  mouthK)f  Big  Barren  river, 
the  pebbles  and  small  patches  of  the  5th  sandstone  are  occasionally  seen. 

Returning  to  Morgantown  and  taking  the  line  of  the  road  to  Rus- 
sell ville,  the  land  soon  becomes  level  or  gently  undulating ;  the  Talley 
of  Renfto's  creek  is  wide  and  flat ;  evidently  underlaid,  for  a  great 
part^  by  the  rocks  of  the  section  taken  at  the  coal  bank  opened  by  Mr. 
Moses  Shearer,  one  and  a  half  mile  to  the  southwest  of  Morgantown. 
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No.  47.     Section  of  coal  opened  by  Mr.  Moses  Shearer^  near  Morgan^ 

town. 


Top  of  hill  sandstone 

Covered  space,  aluminous  shale — ......... . 

Limestone  and  aluminous  shale 

Aluminous  clay  and  shale 

Aluminous  shale,  segregations  of  limestone  and  marly  shale,  fos- 

niliferous 

Carbimaceous  clay,  pieces  of  coal  in  some  localities 

Dnib  aluminous  slcile 

Black  bituminous  shale — -.- 

Coal 


Under  clay,  dark  micaceous. 

Covered  space 

Bottom  of  drain. 


Thickness. 


Feet    Inches.  Feet.   Inches. 


10 

10 

4 

18 

10 

1 
10 


Elevation. 


3 

5 

14 


8S 

7<; 

66 
62 

44 
34 
3.-} 
23 
22 
19 
14 


To  the  southwest  from  the  Shearer  coal  locality,  better  known  as 
the  "  Limestone  hills,"  two  and  a  half  miles,  the  margin  of  the  coal 
measures  are  reached,  on  the  dividing  ridge  between  Ben&o's  and 
Sandy  creeks. 

The  valleys  of  Sandy,  Big  Muddy  creek,  and  Muddy  river  cut  into 
the  millstone  grit  beds  nearly  to  the  mouth  of  all  these  water  courses. 

The  coal  measures  are  again  seen  on  the  dividing  ridge  between  Big 
Muddy  and  Muddy  river,  north  of  McCoy's  mill. 

The  Shearer  coal  has  been  opened  and  worked  at  several  localities  on 
this  ridge.  It  is  very  unequal  in  thickness,  varying  from  eighteen 
inches  to  three  and  a  half  feet.  The  termination  of  the  coal  to  the 
southwest^  between  Muddy  river  and  Big  Muddy  creek,  is  near  the  forks 
of  the  Elkton  and  Russellville  road. 

The  work  was  extended  toward  Elkton,  in  the  expectation  of  finding 
outliers  of  coal  measures,  to  Haroldsville.  At  Rock  Spring  meeting- 
house, 45  feet  of  the  5th  sandstone  is  found.  It  is  here  a  coarse  con- 
glomerate, resting  on  the  4th  limestone,  which  has  the  appearance  of 
being  water-worn  previous  to  the  deposition  of  the  5th  sandstone. 

The  line  was  continued  to  within  8  miles  of  Russellville,  when  the  2d 
limestone  was  reached.  It  is  oolitic,  and  greatly  increased  in  volume, 
about  GO  feet  being  in  sight,  and  the  bottom  concealed  below  the 
drainage. 

Ytoxa  the  last  jKHat  toward  Greenville^  by  the  RusaeUville  and  Gieen^ 
78  ♦ 
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ville  road,  the  rocks  are  found  nearly  level,  or  dipping  slightly  to  the 
northeast.  The  country  is  level  and  rich;  the  soil  being  mostly  com- 
posed of  the  waste  of  the  4th  limestone,  and  the  shades  of  the  3d  lime- 
stone; the  4th  sandstone  is  absent  on  the  line  of  this  road,  or  it  is  not 
recognizable. 

The  5th  sandstone  is  reached  at  the  head  of  the  Little  Rawhide  creek, 
a  branch  of  Wolf  Lick  creek.  It  is  a  coarse  conglomerate,  40  to  55  feet 
thick ;  the  upper  part  of  the  mass  is  coarse,  hard  sandstone. 

The  dip  of  the  rocks  is  to  the  southeast  on  the  Wolf  Lick  side  of  the 
ridge  and  to  the  northwest,  and  occasionally  the  dip  is  seen  lying  toward 
the  southwest. 

Several  patches  or  outliers  of  coal  measures  are  seen  on  the  hills 
between  the  northern  branches  of  Muddy  river  and  Clifty  creek,  rarely 
over  sixty  or  seventy  feet  thick,  above  the  5th  sandstone.  One  outcrop 
of  ore  was  observed  between  the  points  above  alluded  to. 

Near  the  crossing  of  Clifty  creek  the  5th  sandstone  is  seen  in  heavy 
masses,  25  to  30  feet  thick.  North  of  Clifty  the  coal  measures  are 
reached  at  the  Dug  hill,  half  a  mile  southeast  of  the  Rochester  and 
Elkton  road,  where  the  following  section  is  seen  in  the  road : 


No.  42.     Section  at  Dug  hilly  Muhlenburg  county 

Thickness. 

EleraUon. 

Sandy  shale,  90  to  110  feet . 

Feet. 

90 
11 

38 

Inches. 
...... 

Feet. 

169 
79 
68 
30 
30 

Inches 
6 

Sandstone — . 

Aluminous  shale. . ..... . .. ...... 

6 
6 

Iron  ore . -.—...._,. . . .... . ..... ._ 

6 

Sandy  shale ............. -._._. ..-. ... 

30 

Top  of  5th  sandstone. 

The  whole  mass  of  sandstone  at  the  base  of  the  above  section  is 
about  80  feet 

From  the  intersection  of  the  Russellville  and  Greenville  with  the 
Elkton  and  Rochester  roads,  to  the  narrows,  the  road  lies  on  the  upper 
part  of  the  section  above ;  near  the  narrows  the  road  suddenly  descends 
to  the  5th  sandstone — t.  ^.,  the  margin  of  the  coal  measures. 

The  5th  sandstone  dips  to  both  sides  of  the  road  from  the  ridge^ 
(narrows,)  which  is  probably  an  antidinal  wave ;  the  Byaclinals  on  either 
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fflde  being  in  the  beds  of  Glifly  creek,  on  the  east  and  eastern  branches 
of  Pond  river,  on  the  west  side  of  the  ridge. 

South  of  the  narrows  the  4th  limestone  and  the  4  th  sandstone  are 
dipping  rapidly  toward  the  northeast,  and  are  raised  a  considerable  dis- 
tance above  the  horizontal  position  of  the  oth  sandstone  at  the  narrows. 

The  narrow  part  of  the  ridge  is  about  60  yards  wide,  being,  in  fiict^ 
only  a  huge  mass  of  the  5th  sandstone,  80  feet  thick,  which  is  little  else 
than  a  loose  mass  of  quartz  pebbles  about  the  size  of  marbles,  through 
which  the  water  percolates.  Being  arrested  by  the  clay  shales  at  the 
base  of  the  sandstone,  it  breaks  out  in  bold  springs  on  the  east  side  of 
the  ridge,  which  is  doubtless  the  direction  of  the  greatest  dip  of  this 
locality. 

About  one  mile  south  of  the  narrows  the  road  has  descended  to  the 
3d  sandstone,  and  the  rocks  are  quite  level,  or  are  dipping  gently  to  the 
southwest  with  the  line  of  the  branches  to  Pond  river.  The  coal  meas- 
ures lying  between  the  head  of  Pond  river  and  Clifty  are  only  a  few  feet 
thick,  (80  to  110  feet^)  from  one  to  two  miles  wide,  deeply  indented  by 
the  streams,  especially  on  the  west  or  Pond  river  side  of  the  ridge. 
The  work  having  been  extended  from  the  narrows  to  the  intersection  of 
the  "  Old  Highland  lick  "  and  Elkton  road — sandstone  No.  3  forming 
the  surface  rock — the  Lick  road  was  taken,  and  the  line  run  to  Bennet's 
mill,  on  Pond  river. 

On  descending  the  first  hill  limestone  No.  2  is  reached,  which  con- 
tinues to  be  the  surface  rock  for  about  three  miles ;  the  direction  of  the 
road  being  to  the  noithwest.  Near  the  East  fork  of  Pond  river  the  dip 
becomes  quite  rapid,  and  brings  down  the  mass  of  limestone  No.  3,  with 
its  associated  shale  beds,  to  the  East  fork,  in  a  few  places  covered  by 
fallen  masses  of  the  pebbly  part  of  the  dth  sandstona  West  of  the 
East  fork  the  dip  is  to  the  northeast,  meeting  the  dip  from  the  opposite 
direction  near  or  at  the  line  of  the  river. 

The  3d  sandstone  has  become  quite  yellow,  and  in  the  valley  of  the 
East  fork  forms  the  surface  rock  on  the  west  side  of  the  stream.  The 
north  side  of  the  road  is  skirted  by  a  low  range  of  hills,  composed  of 
the  3d  and  4th  limestones,  with  a  thin  bed  of  the  4th  sandstone ;  the 
whole  mass  94  to  110  feet  thick.  Between  the  East  fork  and  Bennet's 
mill,  on  West  fork  of  Pond  river,  the  ridge  is  composed  of  the  millstone 
grit  bed,  from  the  3d  sandstone  to  the  coal  measures,  including,  on  the 
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top  of  the  most  elevated  points,  from  15  to  30  feet  of  the  soft  bed 
above  the  5th  sandstone;  the  members,  from  base  to  top  of  the  hill, 
being  probably  less  than  200  feet  thick. 

The  hills  are  broken ;  the  dip  iiTegular  and  wavy,  falling  from  the 
summit  of  the  hills  to  the  streams  on  the  east  and  west  side ;  the  height 
of  the  divide  by  barometer  being  426  feet;  226  feet  being  due  to  the 
dip.  The  3d  sandstone  is  the  surface  rock  in  the  valley  of  both  the 
East  and  West  forks  when  intersected  by  this  line. 

Line  A  extends  from  Bennet's  mill  to  Petersburg,  by  the  way  of 
White  Plains.  On  this  line,  which  lies  outside  of  the  coal  measures  nearly 
its  whole  length,  it  was  observed  that  the  clay  shales,  associated  with 
limestone  beds  Nos.  2,  3,  and  4,  are  replaced,  either  in  part  or  altogether, 
by  sandy  or  micaceous  shala  The  mass  of  the  3d  sandstone  is  also 
much  expanded  near  Front  Hill  post-office;  being  there  about  65  feet 
thick. 

Plates  and  segregated  masses  of  chert  are  associated  with  the  3d  and 
4th  limestones.  The  higher  beds  are  strewed  with  blocks  of  sandstone 
No.  4,  and  pebbles  derived  from  sandstone  No.  5. 

The  ridge  dividing  the  valley  of  McFarland's  creek  and  West  fork  of 
Pond  river  is  capped  by  heavy  masses  of  the  5th  sandstone,  (coarse 
conglomerate.)  From  the  top  of  this  ridge  toward  the  northwest  the 
dip  is  rapid,  bringing  the  5th  sandstone  to  the  valley.  In  about  one 
and  a  half  miles  the  dip  is  then  interrupted  and  increased  from  15°  to 
V  /  20°.  This  rate  of  the  dip  soon  brings  the  5th  sandstone  under  the 
drainage,  when  it  is  brought  up  again  by  a  slip  of  from  75  to  80  feet, 
and  again  dips  below  the  drainage,  to  be  again  brought  up  by  a  similar 
fault — this  arrangement  being  repeated  four  several  times,  gradually 
diminishing,  and  finally,  the  sandstone  disappears  under  the  sofl  shale 
bed  of  coal  measures,  to  be  again  brought  up  two  and  a  half  miles  dis- 
tant, on  the  Madisonville  and  Hopkinsville  road,  at  Mr.  Brazier's,  when 
the  dip  is  from  8°  to  15°  to  the  northeast,  marking  the  western  margin 
of  the  synclinal  fold. 

At  254  north  a  bed  of  coal,  one  foot  thick,  is  seen  in  outcrop,  with 
under  clay  G  inches  beneath  the  coal;  there  is  probably  65  to  80  feet  of 
sandy  shale,  with  one  or  two  interrupted  beds  of  sandstone.  The  meas- 
ures from  the  conglomerate  (5th  S.  S.)  to  the  coal  were  not  satisfactorily 
made  out ;  the  bed  bdng  so  frequently  slipped  in  this  locality;  it  is  not 
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improbable  that  some  of  them  have  been  duplicated  in  the  measurement 
between  the  5th  sandstone  and  coal. 

Southwardly  from  Mr.  Brazier's,  at  the  margin  of  the  coal  field, 
toward  Hopkinsville,  the  conglomerate  beds  are  about  80  feet  thick, 
resting  on  sandy  shala  The  measures  lie  in  waves  from  three  to  four 
miles  wide,  with  a  gentle  dip  firom  F  to  2i°.  The  synclinal  fold  is  here 
first  encountered.  Its  apparent  depth  is  somewhat  increased  by 
denudation,  which  reaches  the  top  of  the  2d  limestone  The  western 
margin  of  the  first  anticlinal  shows  sandstone  No.  3  near  its  base,  dip- 
ping westwardly  at  3i°  to  4°.  The  banded  shale  beds  and  4th  sand- 
stone are  occasionally  seen  nearly  to  the  sub*carboniferous  limestone, 
which  appears  to  abut  abruptly  against  the  shales  above  the  4th  sand- 
stone. The  Ist  and  2d  sandstones  are  not  seen  east  of  the  margin  of 
the  coal  measures,  in  the  edge  of  Christian  county ;  nor  is  the  3d 
sandstone  seen  east  of  the  2d  synclinal  fold.  The  4th  sandstone  and 
the  banded  shales  are  recognizable  nearly  to  the  margin  of  the  sub- 
carboniferous  limestone,  4  miles  west  of  Hopkinsville.  The  indications 
are  that  the  beds  of  millstone  grit  below  the  3d  sandstone  have  thinned 
out  toward  the  east ;  or  else,  that  they  have  been  carried  away  before 
the  deposition  of  the  2d  limestone  The  4th  sandstone,  although  very 
small,  is  so  strongly  marked  by  its  distinguishing  characteristics,  that  it 
is  a  reliable  horizon  whenever  it  is  present.  It  is  the  only  sandstone 
bed  of  the  millstone  grit  beds  now  known  containing  fosdl  shells.  It 
may  be  known  by  its  lithological  character  alona 

The  lines  in  Hopkins  county  were  taken  up  at  Clark's  mill  on  Pond 
river,  and  carried  to  Greenville,  connecting  the  work  previously  done  in 
Hopkins  and  Muhlenburg  counties  with  the  survey  of  the  margin  of  the 
coal  field  made  this  summer. 

The  work  taken  up  on  Pond  river  b^ns  at  a  point  high  in  the  coal 
measures.  The  clear  coal  of  the  Hunting  branch  of  Clark's  creek  is 
seen  in  outcrop  near  the  mill,  on  the  northeast  side  of  the  river,  (see 
section,  pnge  136,  Vol.  1,  Kentucky  Geological  Reports.)  The  coal 
dips  rapidly  about  4i°  to  northeast,  away  from  the  river.  The  beds 
forming  the  hill  above  the  coal  consist  of  from  50  to  60  feet  of  sandy 
and  aluminous  shale,  30  to  35,  space  covered,  the  whole  capped  by  a 
very  coarse-grained  loose-textured  sandstone  The  waste  of  the  beds 
forming  the  covering  of  the  ooul  beds  fonns  a  warm  prodnotive  soil, 
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and  distinguishes  the  country  between  Pond  river.  At  Mr.  John  Oats', 
six  miles  southwest  of  Greenville,  two  wells  have  been  dug  by  Mr.  Oats, 
both  of  which  reach  a  bed  of  coal  said  to  be  five  feet  thick.  This  is 
probably  the  equivalent  of  the  upper  bed  at  Clark's  mill.  The  meas- 
ures change  between  Mr.  Oats'  and  Greenville.  The  reason  of  the 
change  is  not  apparent  on  the  line.  The  shales  are  evidently  thicker ; 
the  coarse  sandstone  has  disappeared ;  the  soil  and  timber  are  changed. 
The  measures  between  Pond  river  and  Mr.  Oats'  are  again  recognized 
near  Pond  creek,  five  miles  south  of  Greenville.  It  is  highly  probable 
that  the  measures  lying  north  of  a  line  from  Mr.  John  Oats'  to  Pond 
creek  are  higher  than  in  the  hills  above  the  coal  near  Pond  river;  and 
that  they  correspond  to  the  shales  above  the  equivalent  of  the  Anvil 
Rock  at  Providence. 

At  Mr.  G.  Leigh's,  on  the  southeast  side  of  Pond  creek,  a  fault  was 
encountered  on  the  road.  The  rocks  on  the  line  dip  to  the  northeast^ 
at  an  angle  from  45  to  50"^. 

The  millstone  grit  beds  are  raised  high  in  the  hills,  and  extend  to 
Clark's  mill,  on  Clifty  creek,  as  surface  rocks.  The  dip  is  quite  incon- 
stant, varying  both  in  quantity  and  direction. 

The  line  between  Clifty  creek  and  Muddy  river  lies  almost  directly 
on  the  margin  of  the  most  southwardly  outcrop  of  the  5th  sandstone, 
and  about  two  and  one  half  miles  south  of  the  Roberts  coal  banks,  on 
Muddy  river. 

On  the  northwest  side  of  Muddy  river  the  5th  sandstone  is  a  coarse 
conglomerate.  The  masses  of  this  rock  lying  near  the  river  occupy  a 
lower  level  than  the  equivalent  bed  toward  the  divide  between  the  two 
streama  The  bed  is  well  exposed  near  the  center  of  the  divide,  where 
it  is  a  coarse  sandstone  without  pebbles.  On  Clifty,  2i  miles  to  the 
northwest,  it  is  sti-angely  marked  by  pebbles,  some  of  which  are  of  large 
size,  from  li  to  2  inches  in  diameter. 

To  the  southeast  of  Muddy  river,  the  line  was  connected  with  the 
Rochester  and  Russellville  road,  and  carried  toward  Rochester,  (see 
map.)  The  hills  toward  Rochester  are  millstone  grit  Deer  Lick 
cuts  into  the  3d  limestone.  The  4th  limestone  and  the  4th  sandstone 
are  both  seen  on  the  south  side  of  Deer  Lick.  On  the  northeast  side  of 
Deer  Lick  creek  the  line  rises  a  hill,  the  whole  mass  of  which,  from  top 
to  bottom,  is  composed  of  coarse  sandstone  (5th  S.  S.)  without  pebbles. 
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The  country  above  this  sandstone  is  nearly  a  plain,  on  which  rounded 
knolls  of  coal  measures  are  seen  from  80  to  150  feet  high;  these 
moiisur^  continue  to  the  Russellville  and  Morgantovvn  road  with  the 
road  to  Rochester.  From  this  point  to  Morgantown  the  line  crosses  a 
synclinal,  the  coal  measures  extending  nearly  to  Morgantown. 

Southwest  of  Morgantown  the  coal  measures  of  Renfro's  creek  are  no 
doubt  connected  with  the  equivalent  beds  lying  in  the  valley  of  Big 
Muddy  and  Hickory  Camp  creeks. 

The  dividing  ridge  between  Big  Muddy  and  Renfro's  creek,  at  the 
"Sand  Hill,"  receives  the  coal  measures  as  high  as  the  equivalent  of  the 
sandstone  at  the  top  of  the  Little  Mountain  section  of  Edmonson 
county,  (Sec.  No.  37.)  The  difference  of  level  from  Big  Muddy  to  top 
of  the  "Sand  HiU "  being  163  feet 

Between  Morgantown  and  Woodbury  the  country  is  level  and  gently 
rolling;  the  creek  valleys  wide.  At  Morgantown  the  rocks  dip  to  the 
southeast,  bringing  the  measures  of  the  hill  below  the  valley  of  Renfro's 
creek  in  a  short  distance.  The  shale  beds  above  the  Morgantown  sand- 
stone being  the  surface  material  nearly  to  the  mouth  of  Big  Barren 
river.  Sandstone  37  feet  thick,  in  section,  page  161,  Vol.  1,  Kentucky 
Geological  Reports,  Is  no  doubt  the  equivalent  of  the  sandstone  at  the 
top  of  the  hill  at  Morgantown. 

On  the  east  side  of  Big  Barren,  as  before  stated,  the  oonglomerate 
caps  the  hill-tops  175  feet  above  the  river;  the  direction  of  dip  was  not 
satisfactorily  observed.  Toward  the  east^  on  the  Glasgow  road  to  Mr. 
J.  M.  Young's  farm,  3  miles  from  the  mouth  of  Big  Barren,  the  hills  do 
not  contain  coal  measures.  The  well  at  Mr.  Young's  being  sunk  into 
the  sandy  micaceous  shales  at  the  base  of  the  5th  sandstone.  Southeast- 
wardly  from  Mr.  Young's,  the  country  rises  by  a  gentle  slope  about  100 
feet  in  two  miles ;  the  measures  rise  with  the  hili,  and  only  a  few  feet  of 
the  masses  of  the  5th  sandstone, -30  feet  above  the  horizon  at  Mr. 
Young's,  cap  the  highest  point  of  the  ridge. 

Descending  the  ridge  toward  the  south  appeared  considerable  masses 
of  brecciated  limestone,  composed  of  limestone  No.  4  (?),  cemented  by 
a  silicious  paste,  containing  small  fragments  of  chert  The  breccia 
occupies  the  horizon  of  the  4th  limestone  in  a  bed  of  aluminous  shale. 
At  the  base  of  the  shale  the  rocks  are  nearly  level.  The  valleys  are 
expanded,  and,  for  several  mileB,  the  road  lies  either  on  the  3d  lime- 
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fitone  or  the  3d  sandstona  Five  miles  to  the  northwest  of  Bowling- 
Green  the  road  descends  to  the  cavernous  limestona  The  hill  bound- 
ing the  valley  on  the  north  is  capped  by  sandstone  No.  2.  The  south 
side  of  the  valley  is  partially  bounded  by  isolated  hills,  which  are  capped 
by  the  2d  sandstona  The  first  sandstone  was  not  recognized  in  War* 
ren  county.  The  base  of  the  sandstone  rests  on  Dichoorinus  beds, 
doubtless  the  equivalent  of  the  beds  of  Grayson  county,  60  feet  below 
the  base  of  the  1st  sandstone. 

The  general  trend  of  the  southern  margin  of  the  2d  sandstone  is  nearly 
east  and  west ;  no  roads  are  made  parallel  to  and  souili  of  Green  river, 
north  of  the  sub-carboniferous  limestone.  Between  the  lines  of  the 
Bowling-Green  and  the  Woodbmy,  and  the  Bowling-Green  and  Browns- 
town  roads,  Line  R  was  carried  up  the  valley  above  referred  to,  to  the 
Bowling-Green  and  Brownsville  road,  and  by  the  last  road  to  Browns- 
villa 

After  taking  tlie  road  toward  Brownsville,  in  two  miles  we  reached 
the  base  of  sandstone  No.  2.  The  top  of  the  ridge  or  table  land  is 
capped  by  about  65  feet  of  sandstone.  On  ascending  the  hill  it  turns 
toward  the  coast^  and  for  two  miles  lies  nearly  on  the  strika  At  304, 
Line  B.,  the  road  reaches  a  disturbed  territory ;  the  rocks  dip  to  the 
northeast^  at  from  5^  to  35°.  Here  the  road  makes  a  sudden  bend 
toward  the  north,  and  runs  over  the  upturned  edges  of  the  3d  sandstone 
for  half  a  mile,  to  the  hill  on  the  south  side  of  Alexander  creek ;  here 
the  3d  limestone  is  first  seen  on  this  road,  unless  the  limestone  seen  at 
the  last  bend  of  the  road  be  this  bed.  From  Alexander  creek  to 
Chameleon  Springs  the  rocks  are  disturbed.  The  greatest  disturbance 
appears  to  be  east  of  the  road. 

From  the  Springs  to  Brownsville  the  road  Ues  on  the  beds  below  the 
6th  sandstone;  rarely  cutting  below  the  3d, even  in  the  deepest  valleys; 
reaching  the  5th  sandstone  only  once  or  twica  On  this  line,  from  the 
mouth  of  Barren  river  to  Brownsville,  there  are  only  one  or  two  small 
patches  of  coal  measures  above  the  5th  sandstone.  No  indications  of 
workable  beds  were  seen  or  heard  of  near  the  line.  Between  the  line 
and  Green  river  a  coal  is  said  to  exist  in  good  workable  beds,  probably 
the  coal  equivalent  to  that  at  Nolin  furnace,  Edmonson  county.  It 
was  desirable  that  the  territory  near  Green  river  should  have  been 
examined  for  the  iron  ore  equivalent  to  the  Nolin  beds^  bat  the 
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difficulties  of  the  country  were  such  that  with  one^camp  arrangement  we 
were  not  able  to  travel  it.  It  is  known  that  outliers  of  the  coal  meas- 
ures exist  on  the  south  side  of  Green  river,  east  of  the  mouth  of  Big 
Barren.  Of  their  value  and  extent  nothing  is  certainly  known.  The 
ore  bed  found  on  the  Rudy's  and  SunGsh  creeks  may  possibly  extend 
with  the  measures  across  the  river ;  should  they  do  so,  and  have  the 
thickness  and  quality  of  the  beds  north  of  the  river,  their  vicinity  to 
navigation  would  render  these  ores  of  great  value,  especially  as  furnace 
rock,  limestone,  and  wood  are  here  in  the  immediate  vicinity  of  the  ore& 

Having  closed  the  line  from  Morgantown,  on  the  lines  formerly  car* 
ried  to  Brownsville,  the  work  was  canied  from  the  latter  place  to  the 
Mammoth  Cave ;  when  Green  river  was  crossed,  and  the  line  carried  to 
Millerstown,  through  Edmonson  and  Hail;  counties. 

Fix>m  the  forks  of  the  Brownsville  road  to  Bowling-Green  and  Mun- 
fordsville,  by  the  road  to  the  latter  place  to  the  Mammoth  Cave,  the  4th 
limestone  and  the  4th  sandstone  are  absent ;  the  shale  beds  of  the  third 
limestones  are  very  thick,  and  form  with  the  3d  limestone  the  surface 
rock  for  several  miles. 

Near  the  "^  Turn-hole,^^  the  2d  limestone  and  2d  sandstone  are  sur&ce 
rocks.  Between  the  '^ Turn-hole''  and  the  cave  the  2d  sandstone  is  the 
sur&ce  rock  for  two  and  a  half  miles,  when  the  surface  becomes  bro&n 
by  deep  sink  holes  for  three  quarters  of  a  mile. 

The  flat  table  land  near  the  dive  lies  on  a  mass  of  the  2d  sandstone, 
which  has  a  slight  dip  to  the  southeast  The  Cave  House  is  situated 
about  285  feet  above  Green  river.  The  cavernous  limestone  is  cut  by 
the  valley  of  Green  river  213  feet. 

The  hills  on  the  north  side  of  the  river  are  capped  by  the  2d  sand* 
stone  which  lies  lower  than  the  same  bed  on  the  south  side  of  the  river. 
About  four  miles  north  of  the  river,  at  Mr.  P.  P.  Pace's  &rm,  the  road 
ascends  the  bed  of  the  5th  sandstone,  which  is  a  coarse  conglomerate, 
lying,  by  barometer,  329  feet  above  Green  river. 

For  several  miles  to  the  northeast^  the  5th  sandstone  is  capped  by 
occasional  knolls  of  coal  measures  from  50  to  75  feet  higher. 

At  the  head  of  Belew's  creek  and  Dog  creek,  the  coal  measures  rise 
sufficiently  high  to  receive  the  ore  beds.  It  is  not  known  that  they 
exist  here,  nor  can  the  question  be  answered  except  by  digging. 

After  crossing  Dog  creek,  the  measures  do  not  rise  high  enough 
T4 
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above  the  5th  sandstoae  to  reoeive  the  ore  beds.  At  the  crossing  of  tiie 
Bacon  creek  the  cavernous  beds  of  the  sub-carboniferous  limestone  are 
peached ;  these  beds  extend  to  Wheeler's  nriU,  on  Nolin  river.  As  soon 
as  the  river  is  crossed  the  beds  of  the  millstone  grit  are  reached,  which 
are  the  surfiice  rocks  nearly  to  Millerstown. 

Crossing  the  river  at  Millerstown,  the  cavernous  member  of  the  sub- 
oarboniferous  beds  form  the  surfiice  rocks,  with  occasional  patches  (^ 
sandstone  on  the  highest  knolls,  probably  the  waste  of  the  2d  sandstone^ 
which  is  seen  in  bold  outliers  toward  the  west.  It  forms  the  first  sand* 
stone  hill  west  of  Stephensburg.  These  patches  of  sandstone  occupy 
quite  a  limited  territory,  the  last  seen  are  about  six  miles  northeast  of 
Millerstown. 

The  accompanying  map  is  constructed  from  the  lines  actually  run, 
from  which  it  will  be  seen  that  a  large  portion  of  the  margin  of  the  coal 
measures  are  only  approximately  determined,  as  only  that  part  absolute- 
ly determined  is  marked  by  solid  lines,  and  all  parts  not  so  determined 
indicated  by  dotted  lines. 

The  interior  of  polygons  made,  in  which  ore  beds  are  known  to  exist, 
must  be  surveyed  in  detail  to  give  an  approximate  determination  of  the 
extent  and  value. 

The  margin  of  the  coal  field  extending  from  Clover  creek,  through 
Grayson,  Edmonson,  Butler,  and  part  of  Warren,  will  no  doubt  afford  a 
territory  rich  in  iron  beds.  The  marginal  coal  beds  are  generally  too 
thin  to  be  of  great  valua  In  many  localities  they  are  found  in  sufficient 
thickness  to  be  profitably  wrought  The  broad  territoiy  on  the  eastern 
margin  of  the  coal  field,  which  is  thinly  overlaid  with  the  lowest  coal 
measures,  will  give  greater  facility  in  reaching  the  iron  ores,  which  have 
been  sufficiently  stripped  by  denudation  to  rend^  them  aecessible  at  a 
moderate  cost 

The  ores,  coal,  rocks,  soils,  &c.,  collected  during  the  surveys  of  this 
season,  have  been  forwarded  to  the  Geological  Laboratory.  Many  of 
them  probably  cannot  be  reached  by  the  chemist  in  time  for  analysis 
during  the  present  season. 

During  the  last  two  years,  our  parties  have  been  treated  with  great 
kindness,  and  have  received  every  facility  required  in  the  prosecution  of 
the  survey.  To  all  those  to  whom  I  have  been  indebted,  I  take  this 
public  method  of  acknowledging  my  obligations.    They  have  my  thanks. 

BIDNEy  S.  LYON,  Asnsiani  CMogk^. 
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Since  the  foregoing  part  of  this  chapter  was  written,  the  work  of  the 
base  line  has  been  carried  forward,  and  the  work  terminated  on  Tog 
river,  which  forms  the  eastern  boundary  of  the  State. 

It  will  be  necessary  to  add  a  brief  description  of  that  part  lying 
between  the  termination  of  the  work  of  last  year  and  the  end  of  the 
line. 

The  total  length  of  the  base  line  is  three  hundi'ed  and  six  miles, 
eighteen  hundred  and  thirty-two  feet.  It  lies  in  the  following  counties : 
Union,  Henderson,  McLean,  Daviess,  Hancock,  Breckinridge,  Hardin, 
Nelson,  Washington,  Mercer,  Garrard,  Jessamine,  Madison,  Estill,  Pow- 
ell, Owsley,  Morgan,  Breathitt,  Floyd,  Johnson,  Lawrence,  and  Pike. 
Twenty-two  counties  are  intersected  by  it.  Nine  of  the  counties 
enumerated  are  in  the  eastern  coal  field,  either  wholly  or  in  part;  the 
first  five  being  in  the  western  cosd  field. 

The  work  on  the  line  this  year  has  been  in  the  counties  of  Johnson, 
Floyd,  Lawrence,  and  Pike.  The  country  traversed  in  these  counties 
is  rough,  rising  into  narrow,  steep  ridges,  which  ascend  above  the  drain- 
age of  the  country  fix)m  two  to  six  hundred  and  sixty-one  feet,  and  is 
usually  divided  into  terraces,  or  benches,  caused  by  the  unequal  decay 
of  the  hard  and  soft  beds  composing  the  coal  measures. 

The  soil  in  the  valleys  is  generally  sandy.  The  sides  of  the  hills  are 
covered  by  small  pieces  of  shale  or  blocks  of  coarse  sandstone. 

The  farms  are  generally  quite  small,  lying  in  the  narrow  valleys 
extending  along  the  streams;  sometimes  embracing  the  sloping  land  at 
the  foot  of  the  hills. 

The  valley  land  is  estimated  at  about  ten  ddlars  per  acre,  that  of  the 
hills  at  firom  fifty  eents  to  one  dollar. 

Procuring  and  rafting  saw  logs  is  extensively  carried  on  m  many 
places.  Wagon  roads  are  almost  unknown,  yet  the  country  oould  be 
traversed  in  many  directions  by  roads  which  could  be  made  at  a  small 
cost 

Salt  making  has  been  carried  on  for  a  short  time  at  Warfield,  on 
Tug  river,  from  which  point  the  salt  is  distributed  either  by  pack  horses 
through  the  country,  or  in  canoes  on  the  river. 

The  rocky  masses  lying  above  the  drainage,  from  Jenney's  creek 
eastwardly,  consist  of  the  beds  lying  above  the  Licking  shales.  Some 
few  cuts  are  made  by  the  streams,  firom  thirty  to  fifty  feet  below  the 


/ 
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Goaly  which  has  been  variously  defflgnated  as  the  AdamsYille  coal^  Jack- 
son Rice  coal,  &c. 

At  the  last  crossing  of  Jenney's  creek,  on  the  279th  mile,  the  coal 
bed  above  referred  to  lies  a  few  feet  below  the  bed  of  the  creek.     It  has  i 

been  traced  up  the  creek  about  two  miles.  Sometimes  it  is  above  the 
creek  bed,  and  sometimes  below  it.  This  bed  here  dips  with  the  line  of 
tiie  stream,  but  it  is  irregular  and  full  of  waves.  The  bed  of  coal  is 
also  quite  irregular.  It  is  sometimes  seen  as  one  bed ;  at  other  places 
near  by  it  h  divided  into  two  beds,  the  separation  being  from  half  an 
inch  to  four  feet  thick.  The  upper  part  of  the  bed  affor<ls  as  much  as 
two  feet  thick  of  workable  coal ;  the  lower  division  being  from  one  foot 
to  two  and  a  half  feet  thick. 

On  the  east  side  of  Jenney's  creek,  the  hill  rises  above  the  creek  661 
feet^  (barometer,)  and  is  divided  by  the  hard  and  soil  measures  into  six 
terraces,  or  benches,  composed  alternately  of  sandstone  and  shale  beds, 
the  capping  mass  of  the  hill  being  a  heavy  sandstone,  the  lower  part  of 
which  is  locally  a  conglomerate,  thickly  barged  with  water-worn  white 
quartz  pebbles. 

The  measures  above  enumerated  are  found  in  part  in  every  hill 
between  Jenney's  creek  and  Tug  river — ^no  hill  ever  rising  geologically 
high^  than  the  gieat  sandstone  which  caps  the  hill  at  Jenney's  creek. 

The  coal  beds  which  are  found  high  in  these  measures  (to  be  hereafter 
noted)  do  not  extend  to  the  west  of  Big  Sandy  river  on  this  lin^  as 
good  workable  beds.  The  place  of  the  beds  found  in  some  localities 
west  of  Big  Sandy  river  is  indicated  by  a  streak  of  carbonaceous  day, 
above  a  bed  of  white  silicious  or  aluminous  clay;  or  by  a  bed  of  car- 
bonaceous shile,  with  thin  seanis  of  coal  interstratified. 

The  highest  hills  west  of  Big  Sandy  (near  the  base  line)  exhibit 
&e  following,  section : 
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No.  23.    Section  between  Jenney^a  creek  and  Big  Sandy. 


HeftTj  Bundstone,  coaive  pained  near  the  bftse. 

Cun^lomcrate,  fiUled  with  white  quartz  pebbles 

Covered  8pace  above  ninddtone .-— 

Coarse  BaifdHione ... 

Aluminous  sh.ile.  place  of  ore  bed  at  the  head  of  Red  river,  on 

"8Uie  road/'  (iio  ore  seen  east  of  Jeuoey's  creek) 

Coarse  fuindstone -— 

Covered  space. «.. . • — 

Fine  grnined  Sfindj^tone.  in  thick  beds 


Thickness.    |    Elevation. 


636 

526 
511 

447 
432 
400 
3h9 


Covered  space,  with  sandstone  at  the  bottom . 1     352 

"      ■  303 

209 


Sandstone  »nd  sandy  shale 

Alternate  beds  of  sandstone  and  dark  sandy  shale 

3ed  of  Jenney's  creek. 

Shales  and  s>ind!«tone 1 

Coal,  equivalent  of  the  AdaoasvUle  and  Jackson  Rice  coal  bed 


15 
18 


Feet. 

Inches. 

100 

15 

64 

15 

32 

10 

...... 

37 

...... 

49 

94 

209 

15 

3 

On  Little  Paint  creek,  two  miles .  farther  east,  an  opportunity  was 
offered  to  fill  a  portion  of  the  space  near  the  base  of  Section  23  with  a 
more  detailed  statement  of  the  materials  of  that  portion  of  the  section^ 
a  mass  of  rock  having  fiillen,  leaving  a  clean  cut,  of  which  the  following 
is  a  section: 

No.  24.    Section  near  Big  Sandy^  on  the  east  side'  of  Little  Paint 

creek. 


Corered  space  divided  into  terraces,  the  top  of  the  hill  being  cov- 
ered by  the  lower  part  of  the  sandstone  at  511  feet,  Section  ;23. 

Thin  bedded  sandstone . . 

Sandy  shale  ........... .- -- ...» ....... 

Sandstone ..-...- .... . 

Sandy  shale — - — - -. 

Sandstone ... . .. 

Sandy  shale 

Lumpy  sandstone... . . 

Bituminous  cool.... . . 

Under  clay..... ... , . 

Sandy  shale . . . 

Sandy  shale  and  lumpy  sandstone ....... ... 

Sandy  shale  running  into  sandstone . . . .... 

Bituminous  shale ............ 

Bituminous  eotU» ...... — ... .. ... 

Under  clay . ..... .... 

Dark  gray  sandy  shale ..•..— 

Bed  of  Little  Pidnt  creek. 


Thickness. 

£leTatioB. 

Feet. 

Inches. 

Feet. 

■ 
Inches. 

4 

90 

9 

8 

66 

3 

6 

3 

78 

3 

4 

6 

71 

15 

3 

1 

67. 

5 

3 

3 

65 

4 

3 

6 

63 

3 

2 

59 

a 

3 

4 

57 

8 

5 

55 

4 

39 

50 

4 

5 

...... 

38 

4 

3 

33 

4 

9 

6 

31 

4 

3 

18 

10 

16 

10 

16 

10 
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The  coal  at  21  feet  4  inches  above,  is  the  equivalent  of  the  coid  at 
the  base  of  Section  No.  23. 

On  Big  Sandy  river,  half  a  mile  above  the  mouth  of  Little  Paint 
creek,  a  bed  of  bituminous  shale  is  seen,  interstnitified  in  the  sandy 
shale,  ten  feet  below  the  coal.  At  this  point  shales,  similar  in  character 
to  those  at  the  base  of  the  section  above,  extend  downward  to  the  bed  of 
the  river,  28  feet  below  the  coal. 

In  the  shales,  beneath  the  coal  above  alluded  to,  are  remarkable  sandy 
B^regations,  which  are  generally  symmetrical,  and  circular.  One  of 
the  largest  observed  measured  6  feet  in  its  greatest  diameter,  and  four  feet 
thick.  The  mass  was  separated  into  several  beds  by  lines  of  stratifica- 
tion; at  which  lines  the  masses  separate,  forming  circular  blocks  about 
mx  inches  thick,  the  upper  and  lower  portions  forming  sections  of  an 
ellipse.  The  blocks  from  the  middle  of  the  mass  resemble  huge  unfinish- 
ed grindstones. 

These  segregations  are  valuable  as  a  mark  indicating  the  geological 
horizon  of  the  Jackson  Rice,  Adamsville,  and  Warfield  bed  of  coal ; 
especially  as  no  similar  masses  liave  been  found  in  any  other  horizon 
than  that  imn^ediately  below  this  coal  bed. 

The  first  of  these  segr^ations  on  our  line  are  found  on  Stillwater 
creek,  but  they  are  seen  on  the  line  in  all  the  valleys  whic^  are  sufficient- 
ly deep,  from  that  point  to  Tug  river.  Great  numbers  of  these  masses 
are  seen  wasted  from  the  shales  under  the  coal  at  Warfield,  lying  along 
the  margin  of  the  river,  and  many  partially  exposed  in  the  shale  beds 
forming  the  river  bank  immediately  under  the  coal  bed. 

At  the  mouth  of  John^s  creek,  on  the  east  side  of  Big  Sandy  river, 
the  coal  bed  at  the  base  of  section  24,  lies  a  few  feet  above  the  bed  of 
Sandy  river. 

From  this  point  toward  the  north  we  have  the  following  section : 
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No.  25.     Section  from  the  mouth  of  tTohn^s  creek  to  the  coal  opened  hy 

Mr.  Samuel  Auzier. 


Covered  spacdi  sandstone  (?) 

Sandy  shale.  10  to  14 

Sandstone  ..... . . 

Bituminous  eoal,  (Auxief  coal).. 

Parting  clay 

Bituminous  shnle 

hi  rudiinous  shale,  earthy 

Bituminous  coa/,  (Auxier  coal).. 

Shale  and  under  clay . 

Sandy  shale > 

Bituminous  coal.. . 

Under  clay  (?; 

Sandstone i... 

PlHce  of  coal  on  Daoiel'd  creek. 

Sandstone  and  sandy  shale . 

Place  of  coal  on  Long  branch* 

Sandstone  and  covered  space 

Top  of  coal  on  John*a  creek. 


Thickness. 


Feet.  Inches.  Feet.  Inchfls. 


50 
10 
14 


2 
1 

18 


80 
S6 


Elevation. 


2P5 

225 
211 
208 
208 
207 
206 
204 
203 
185 

lb& 

105 


2 

2 
3 
2 

10 
6 
2 

8 
8 
8 
9 


'  It  is  not  improbable  &at  the  trae  lirickness  of  the  measures,  between 
the  Sam'l  Auxier  coal  and  the  coal  at  the  mouth  of  John's  creek,  is  not 
given  in  the  above  section.  At  the  opening  made  by  Mr.  Auxier,  the 
dip  is  found  to  be  towards  the  northwest,  the  direction  in  which  the  sec- 
tion was  measured.  If  the  dip  lies  regularly  in  that  direction,  between 
the  two  points  measured,  the  thickness  of  the  measures  will  be  too  small 
in  the  above  section  by  a  quantity  equal  to  the  amount  of  the  dip 

p  between  the  two  points. 

The  remaJkable  benda  of  John's  creek  from  its  mouth  to  where  the 
line  crosses  it,  about  four  miles  from  Sandy  river,  would  indicate  consid- 
erable disturbance  in  the  measures,  even  if  no  rocks  were  visible.  The 
outcrop  in  a  few  places  exposes  the  rocks,  which  exhibit  considerable 
disturbance  and  wrinkling ;  probably  the  effect  of  thrust 

Two  miles  above  the  mouth  of  the  creek  a  bed  of  coal  has  been 
opened,  in  a  point  of  a  ridge  projecting  into  one  of  the  bends  of  the 
creek.  Where  opened  the  bed  in  four  feet  thick ;  which  is  probably 
above  its  average  thickness,  as  the  opening  is  immediately  at  the  axis  of 
a  synclinal  fold.  A  short  distance  down  the  creek  from  the  opening 
the  unwrought  outcrop  is  seen  on  antioljoal  fold,  where  the  coal  10  not 
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more  than  two  feet  thick.     This  bed  is  probably  the  equivalent  of  the 
upper  bed  exposed  at  Little  Paint  creelj,  given  in  Section  24. 

A  careful  examination  of  the  country  in  the  vicinity  of  the  line  on 
John's  creek  and  Daniel's  creek,  did  not  result  in  the  discovery  of  any 
workable  beds  of  coal  between  the  horizon  of  the  Auxier  coal  and  that 
opened  on  John's  creek  by  Mr.  Delong,  (equivtilent  to  the  upper  bed 
at  Little  Paint.)  Two  or  three  thin  beds  of  coal  were  found  in  the  space 
between  these  beds,  but  none  of  them  attained  a  greater  thickness  than 
from  fifteen  to  thirty  inches,  i^  indeed,  the  latter  figures  ^re  not  too 
high. 

The  coal  beds  opened  by  Mr.  Delong,  at  the  base  of  the  section,  as 
well  as  the  equivalent  of  that  opened  by  Mr.  Auxier,  are  accessible  the 
entire  distance  between  Big  Sandy  and  Tug  river,  in  the  immediate 
vicinity  of  the  lina 

On  Tug  river,  at  War  field,  the  lowest  bed  in  Section  24  is  opened 
about  forty  feet  above  the  bed  of  the  river.  It  is  about  four  feet  thick, 
where  it  was  seen  near  the  town,  on  the  southwest  side  of  Warfield,  where 
it  occupidb  a  position  a  little  lower  than  at  the  works  on  the  river.  This 
indicates  a  slight  dip  to  the  northwest^  and  with  the  line  of  the  river  at 
this  placa 

The  base  line  from  the  valley  of  John's  creek  crosses  obliquely  the 
ridges  dividing  the  streams  flowing  into  Tug  river,  and  those  flowing 
into  John's  creek  and  Big  Sandy.  The  line  crosses  this  ridge  on  the 
288th  mile,  six  miles  east  of  the  mouth  of  John's  creek. 

The  line  from  the  288th  to  the  292d  mile  lies  across  the  head 
branches  of  Rockcastle  ci^eek.  The  Beech  fork  is  the  fii*st  branch 
crossed ;  then  Stonecoal  fork,  Scaffold  fork,  main  Rockcastle,  Lick  fork, 
Lanrel  fork,  and  many  small  nameless  branches.  On  the  292d'mile, 
the  line  enters  the  ^breakSy^  and  crosses  the  ridge  dividing  Rockcastle 
and  the  Panther  fork  of  Wolf  creek.  The  295th  mile  enters  the 
White  Cabin  fork  of  Wolf  creek.  The  297th  mile  crosses  main  Wolf 
creek.  On  the  298th  mile,  Peter  Cave  creek,  a  large  branch  of  Wolf, 
is  crossed.  Pigeon  Roost  fork  is  crossed  on  the  299th  mile,  the  mile 
post  falling  on  the  summit  of  the  ridge,  on  the  east  side  of  it,  and  the 
dividing  ridge  between  White  Oak  ibrk  of  Emily's  creek  and  Pigeon 
Roost.  The  301st  mile  crosses  White  Oak.  The  303d  mile  post  is 
erected  on  the  terraces  on  the  east  side  of  Emily's  creek.  The  305th 
mile  raraheB  and  orioesee  the  head  of  several  SBiall  hrauohee  of  Big 
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creek.    These  branches  ran  south  from  the  line,  which  now  enters  the 
breaks  of  Tug  river,  at  the  head  of  Mt  Sterling  branch. 

It  will  be  seen,  by  the  foregoing  summary,  that  the  creeks  crossed  by 
the  line  are  very  numerous.  The  small  namdess  drains  are  nearly  as 
deep  as  the  valleys  of  the  main  creeks. 

The  spurs  from  the  main  ridges  between  the  drains  are  generally  as 
high  as  tiie  dividing  ridges  themselves.  In  almost  every  instance  the 
hills  between  the  creeks,  branches,  and  drains  are  capped  by  the  heavy 
sandstone  associated  with  the  upper  conglomerate  bed,  the  valleys  being 
from  300  to  500  feet  deep,  the  drainage  cutting  into  the  measures  nearly 
down  to  the  Jackson  Rice,  Little  Paint  creek  coal,  frequently  below  it 
/  Practically  the  line  lies  on  the  strike  line  of  the  measures,  which  is 
modified  locally  by  waves^  wrinkles^  and  a  few  inconsiderable  &ults  or 
breaks,  the  latter  being  readily  recognized  by  the  low  gaps  breaking  the 
main  ridges. 

On  the  Stonecoal  fork  of  Rockcastle  creek,  a  bed  of  coal  is  exposed 
in  outcrop,  244  feet  below  the  ^  Bear  Wallow  Gap."  On  the  ridge  south- 
east of  the  gap,  the  great  sandstone,  which  caps  the  hills,  rises  about 
100  feet  above  the  gap. 

This  coal  is  probably  the  equivalent  of  the  Samuel  Auzier  bed  of  coal 
heretofore  alluded  to,  and  has  been  so  considered. 

The  following  section  b^ns  at  the  top  of  the  ridge,  and  extends 
down  Stonecoal  fork  about  a  mile,  crossing  to  the  north  side  of  tibe  base 
line^  nearly  at  the  middle  of  the  distance. 

No.  26.    Section  an  Shnecoal  fork  of  Rockcastle  creek. 


Thickness.        Elevatioii. 


Feet. 


HeftTf  Biaasei  of  smmIMom • — 

CoTered  space,  shale,  sandstone,  &e., 

Bituoiiaous  es<i{..^ 

Parting,  clay 

Bright,  hard  bony  tool 

Daric  silicioQS  shale 

Coarse  sandstone 

Dark  sandy  shale  15  to  20  feet 

Bituminous  eoal • 

Under  day... ............... 

Bituminous  foasiliferous  limeetone... 

Sandy  shale « ... 

Rockcastle  creek,  (sandstone.) 


100 

244 

7 


10 
35 
15 

1 

2 

1 

12 


Inches. 


Feet 


431 

331 
87 
80 
79 
76 
66 
31 
16 
15 
13 
12 


Inches. 


1 
1 
1 
1 
8 
8 
8 
8 
8 
5 
5 


75 


6d4 


TOPOGRAPHICAL  BBPOBT  OF  GBOLOQICAL  8T7BVE7. 


The  bituminous  limestone  is  a  most  remarkable  bed;  it  lies  in  blocks 
nearly  square,  from  15  to  18  inches  thick. 

The  dividing  ridge  between  main  Rockcastle  creek,  and  the  head  of 
lick  fork,  is  capped  by  a  portion  of  the  sandstone  associated  with  the 
conglomerate  beds  which  are  seen  in  considerable  force  at  the  ^  Ptney 
Grap.''  All  the  drains  and  branches  are  strewn  with  white  quartz  peb- 
bles wasted  from  this  top  hill  sandstona 

The  following  section,  obtained  at  the  divide  separating  Laurel  fork  of 
Rockcastle  creek  from  the  Panther  fork  of  Wolf  creek,  will  serve  to 
give  more  in  detail  the  measures  in  the  covered  space  of  244  feet  in 
Section  26  : 

No.  27.    Section  of  the  ridge  between  Laurel  fork  of  RockeasUe  and 
Panther  fork  of  Wolf  creek. 


SandBtone,  with  large  blocks  of  conglomerate  near  the  base  of 

the  mass ,.— 

Bandj  slopei  (sandstone?) . 

Sandstone,  bed  soft  at  top . 

Covered  space,  sloping,  (shales?) 

Sandstone 

Covered  space,  showing  shales,  (coal  at  top?) 

Hard  sandptone  {RockhouMB)  . 

Sandy  shale .— . .. 

Bituminous  coal,  18  to  20  inches 

Dark  sandy  shale .., 

Bituminous  coal,  size  not  seen ;  dark  sandy  shales...... 

Hard  sandstone . ........ ... ... 

Coal  in  bed  of  Laurel  fork. 


Thickness.       Elevation. 


Feet. 


50 
30 
38 
25 
35 
25 
18 
20 
I 
25 
15 
15 


Inchee. 


88 


Feet 


297 

247 

217 

179 

154 

119 

94 

76 

56 

55 

30 

15 


Inehef. 


Descending  the  valley  of  Panther  fork  of  Wolf  creek,  the  only  line 
of  travel  practicable  was  in  the  bed  of  the  branch.  The  rocks  dip  with 
the  line  of  the  stream  nearly  as  rapidly  as  the  £gJ1  of  the  branch  itsd£ 
Two  thin  beds  of  coal  were  cut  and  brought  to  light  by  the  branch; 
these  should  be  placed  in  the  upper  part  of  the  section.  One  bed  is 
about  15  inches  thick,  and  probably  occupies  a  place  in  the  section 
above  at  179  feet  8  inches;  the  other,  about  2  feet  thick,  at  119.8. 

From  Rockcastle  creek  eastwardly  to  Tug  river  the  upper  sandstone^ 
which  caps  the  hills  so  frequently  referred  to,  caps  the  points  and  ridges 
as  naked  masses,  which,  seen  from  a  distance,  might  readily  be  taken  for 
castles  or  artificial  structures. 
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The  valley  of  Wolf  creek,  which  is  quite  a  large  stream,  is  generally 
only  a  few  feet  wide.  In  many  places  the  abrupt  ascent  of  the  hills 
begins  at  the  wafer's  edge  on  both  sides  of  the  stream ;  at  all  such  places 
the  only  road  lies  in  the  bed  of  the  creek. 

The  lower  part  of  the  hills  are  wooded  with  beech,  poplar,  ash,  sugar- 
tree,  gum,  sour  wood,  and  oak ;  the  sides  higher  up  with  diHerent  species 
of  oak;  the  gapa^  cat^e^,  and  top  of  the  ridges  are  clothed  with  chestnut- 
oak,  and  pine. 

A  bed  of  coal,  7  feet  thick,  has  been  seen  one  mile  south  of  the  line^ 
at  the  head  of  White  Cabin  branch  of  Wolf  creek.  I  was  not  able  to 
visit  the  locality  of  this  coal.  It  is  probably  the  upper  part  of  the 
great  bed  seen  on  Stonecoal  fork  of  Rockcastle,  four  miles  further  to 
the  west 

At  Mr.  Samuel  Moore^s  mill,  three  quarters  of  a  mile  south  of  the 
line,  a  bed  of  coal  outcrops  in  the  bed  of  the  creek ;  it  is  about  20  inches 
thick.  This  bed  must  lie  below  the  7  feet  coal  above  referred  to.  These 
beds  are  referred  to  as  being  equivalent  to  the  upper  part  of  the  gi*eat 
coal  of  Rockcastle  creek,  and  the  first  coal  below  it  given  in  Section  26. 
If  this  reference  be  correct,  then  there  are  four  horizons  of  coal  in  the 
first  350  feet  below  the  conglomerate,  which  here  caps  the  hills. 

On  our  return  from  Tug  river,  a  thin  cannel  coal  was  observed  in 
several  hills ;  it  is  the  first  coal  under  the  conglomerate. 

No  satisfactory  exhibition  of  the  cannel  coal  bed  was  obtained.  It  is 
probably  not  over  18  inches  thick,  where  it  was  crossed  by  the  road 
from  Warfield  to  the  mouth  of  John's  creek. 

The  base  line  crossed  the  Pigeon  Roost  fork  of  Wolf  creek,  half  a  mile 
north  of  James  Howard's  mill ;  near  the  mill  there  is  a  perfect  exhibi- 
tion of  the  following  section : 
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No  28.     iSfecfe'on  of  eody  4*c,  ai  Howar^B  fmB,  Pigeon  Boost  fork  of 

Wolf  creek. 


Hearj  sandstone,  tonth  of  gap 

Covered  space 

Covered  space,  divided  into  three  teiraeeB 

Sandstone,  thick  beds 

Sandy  shale 

Bituminous  coal 

Sandy  shale 

Bony  bituminous  coal 

Under  clay 

Dark  sandy  shale,  bed  of  Pigeon  Roost  fork  of  Wolf  creek. 


Thickness. 


Feet  Inches. 
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Elevation. 
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429 

349 

304 
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36 
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21 

6 

2 


Inchai 


White  Oak  fork  of  Emily's  creek  exhibits  the  upper  part  of  section 
imperfectly.  Although  White  Oak  creek  was  traced  to  its  junction  with 
Emily's  fork,  and  the  latter  stream  carefully  examined  for  four  miles 
above  the  mouth  of  White  Oak,  no  section  could  be  obtained  which  would 
add  any  infoimation  to  that  already  given. 

The  shale  beds  have  probably  increased  in  thickness  east  of  Rock- 
castie  creek.  The  rocky  masses  are  softer  east  of  Wolf  creek  than  the 
equivalent  beds  are  at  the  west.  The  hills  are  covered  by  the  debris  of 
rocks  and  shales,  notwithstanding  their  sides  form  angles  with  the 
horizon  ranging  from  25°  to  60°. 

No  fiirther  sections  of  the  measures  outcropping  on  the  line  were 
obtained.  The  tops  of  the  hills  are  always  capped  by  the  heavy  sand- 
stone and  its  associated  conglomerate  beds,  giving  assurance  that  no  new 
measures  were  to  be  examined,  and  that  additional  sections  would  be 
the  equivalent  of  those  already  given,  variously  modified. 

The  unsettled  and  variable  state  of  the  weather  since  the  passage  of 
Jenney's  creek  has  rendered  the  barometrical  observations  quite  unreli- 
able. No  confidence  has  been  given  to  observations  taken  at  intervals 
longer  than  from  fifteen  to  twenty  minutes  apart. 

The  observations  by  barometer  between  Jenney's  creek  and  Tug  river 
consist  of  a  series  of  one  hundred  and  seventy-six  observations,  besides 
twenty-four  observations  between  Tug  river  and  John's  creek,  on  our 
return. 
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By  the  observations  made  on  the  road  between  Warfield  and  John's 
creek,  the  place  of  the  cannel  coal  is  set  down  at  97  feet  below  the  gap 
at  the  head  of  Buck  creek,  or  about  120  feet  bdow  the  conglomerate, 
on  the  hill  tops,  and  94  feet  below  the  ridge  east  of  Mr.  Gassiday's,  on 
Rockcastle  creek. 

From  John's  creek,  oar  route,  returning,  was  down  Big  Sandy  to  the 
mouth  of  Big  Paint  creek,  up  this  to  the  divide  separating  Little  Paint 
fork  of  Big  Paint  from  the  latter;  across  this  ridge  to  Idttie  Paint 
fork,  which  was  traced  to  its  head,  crossing  the  ridge,  and  descending 
the  Road  fork  of  the  Burning  fork  of  Licking  river  to  Adamsvilla 

The  road  lies  near  the  top  of  the  Licking  shales,  sometimes  sinking  a 

littie  bdow  the  Adamsville  coal,  sometimes  rising  75  to  80  feet  above  it 

y      To  the  northwest  of  Paintville,  considerable  disturbance  was  observed 

/    in  the  rocks  under  the  Adamsville  coal.   The  measures  being  thrown  into 

waves,  the  axis  of  which  is  northeast  and  southwest,  subsequently  these 

troughs  have  been  filled  by  deposits  lying  non-oonformabla 

It  will  be  seen  by  what  has  been  stated  in  this  chapter  that  the  coal 
beds  increase  in  thickness  and  number  east  of  Kg  Sandy ;  and,  as  &r  as 
can  be  seen  in  unwrought  outcrop,  the  coal  appears  to  be  of  excellent 
quality.  On  the  west  side  of  Big  Sandy  near  our  line,  the  coal  beds  are 
thinner  and  frequentiy  separated  by  clay  partings.  The  beds  of  iron 
ore  cease  and  are  not  seen  east  of  the  head  of  the  Green  Bock  fork  of 
Jenney's  creek.  The  horizon  of  the  ore  beds  was  frequentiy  exposed 
eastwardly  of  this  point,  but  no  ore  beds  were  seen. 

By  reference  to  Vol.  3,  Kentucky  Geological  Reports,  sec.  3,  pages 
330,  331,  it  will  be  seen  that  a  ferruginous  conglommte  occurs  at  311 
feet  The  same  geological  horieon  is  in  the  succeeding  sections,  viz: 
Section  4,  at  220  feet;  section  5,  at  396  feet;  section  8,  at  256  feet; 
section  9,  at  360  feet;  and  in  section  10, at  244  feet  10  inches.  These 
sections  are  all  taken  near  the  margin  of  the  coal  field  in  Greenup  and 
Carter  counties;  in  all  the  conglomerate  is  found.  In  the  last  section 
the  whole  thickness  of  the  coal  measures  lying  between  this  remarkable 
bed  of  conglomerate  and  the  sandy  beds  beneatii  the  sub-carboniferous 
limestone,  and  including  what  remains  of  that  division,  is  only  244  feet 
10  inches. 

The  dividing  ridge  between  Little  Sandy  and  Tygert's  creek  carries 
the  conglomerate  befd  to  the  vicinity  df  Laurel  iuraace.     It  is  ^im 
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again  on  the  east  side  of  Little  Sandy,  at  Steam  furnace,  above  the 
Garrington  and  Heighten  ore  banks.    It  occurs  at  the  head  of  Indian 
creek,  and  follows  the  line  of  the  ridge  to  the  ore  diggings  of  Caroline 
furnace,  further  to  the  southeast.     It  is  seen  again  at  Clinton  furnace ; 
the  same  bed  at  Mt.  Savage  furnace,  (sec.  9,)  twenty  miles  to  the  south, 
persistently  capping  the  highest  hills  in  the  coal  measures  in  Greenup 
and  Carter  counties.     The  column  of  the  coal  measures  steadily  increas- 
ing in  height  to  the  southeast,  is  always  capped  with  this  pebbly  bed, 
except  in  the  neighborhood  of  Amanda  fornace,  where  a  thin  patch  of  the 
coal  measures  rise  above  it     (See  page  453,  vol.  3,  Ky.  Reports.) 

To  the  horizon  of  the  conglomerate  bed  mentioned  above  is  referred 
the  great  sandstone  mass,  which  so  persistentiy  occupies  the  head  of  the 
section  on  the  base  line  east  of  the  head  of  Red  river.  A  line  of  sec- 
tions across  the  country  from  Mt  Savage  furnace  to  the  head  of 
Jenney's  creek  would  place  tiiis  question  at  rest,  and,  at  the  same  time, 
determine  the  margin  of  the  uron  ores  toward  the  southeast  from  Mt 
Savage  fiirnace,  thus  connecting  the  observations  of  the  base  line  with 
the  work  of  Greenup,  Carter,  &c.,  on  the  nortL 

The  thickening  of  the  coal  measures  toward  the  south  and  southeast 
has  been  satisfactorily  established.  At  Jenney's  creek  we  have  above 
the  Adamsville  coal  over  600  feet  of  shale,  sandstone,  and  coal ;  below 
the  Adamsville  coal  the  Licking  shales  are  from  150  to  200  feet  thick, 
to  which  should  be  added  the  great  sandstone  at  the  base  of  the  coal 
measures  lying  above  the  coal  and  iron  ore  beds  of  Estill  county ;  this 
latter  mass  is  about  240  feet,  making  together  over  1,000  feet  of  meas- 
ures on  Sandy  river,  (supposing  the  lower  measures,  which  are  concealed, 
retain  the  thickness  they  have  at  the  west,)  against  244  feet  10  inches, 
as  per  sections  on  Smithes  and  Coal  creeks,  near  the  margin  of  the 
coal  measures  west  of  littie  Sandy  river  in  Greenup  county. 

After  entering  the  coal  measures,  the  general  dip  is  to  the  south, 
frequentiy  reversed  by  waves  and  a  few  minor  &ulta  The  small  streams 
are  generally  in  the  line  of  the  synclinal  and  the  ridges  the  anticlinal 
waves. 

The  main  anticlinals  are  remarkably  serpentine,  and  throw  off  second- 
ary anticlinals,  into  spurs  to  the  right  and  left,  direct  and  obliquely 
toward  the  east  and  west 

The  hills  risiB  ttiward  the  head  of  the  streams  or  main  dividing  ridges, 
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as  much,  frequently  more,  by  iihe  dip  lying  with  the  downward  course 
of  the  streams,  than  by  the  addition  of  measures  toward  t^  great 
dividing  ridges;  both  causes  are  generally  combined;  especially  when 
the  remains  of  the  great  upper  conglomerate  sandstone  are  still  in  placa 

The  hills  at  the  head  of  Red  river,  Burning  fork  of  Licking,  Rock- 
castle, and  Wolf  creek,  are  nearly  on  the  same  horizon. 

The  accompanying  diagram  of  the  base  line  will  probably  explain  the 
character  and  elevation  of  the  measures  and  the  country  better  than 
anything  I  could  add  to  what  has  already  been  said. 
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Copper  pyrites,  *c. . . 526 

Countiea  in  eastern  and  western  coal  fields  yet  to  be  surveyed ... . ............ ..  ....    m  ^ 

Cow's  milk,  composition  of  ashea  of . ...•• .....  153 

Cranberry,  proposed  cultivation  of,  in  Carter  county 461 
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I  coal  fiabU  general  deductioM  from  mrvcy  of........ •*••...  .......•.••^ •.«..•  456 


t06 

Eastam  ooal  fleldy  gVMral  gtological  d«erlplloB  of.—.......*...*..— — —  459 

Eastern  coal  field  of  Kentackj,  Joa.  Lesley's  Report  oil..... .. 439 

Elementary  oompoution  of  planta  and  animals .............. . ...... 6^ 

Empire  fomace  ores»  iron,  slag,  kc .................................. ...  S54-8S8 

Essential  mateiialaof  the  soil - 49 

Estill  eonnty  iron  ores,  iron,  elay,  limestones,  mineral  waters,  soil,  and  coal 135-148 

Estill  county,  snrvey  of . .. •• 471 
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Foesil  coral.  Nelson  county,  analysis  of... 939 
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White  ashy  beds -. 5S5 
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Woodford  county,  mineral  waters . -. 270 
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ERRATA,    &c. 


Page  241,  6th  line  from  top,  '*  Nelson  Countt  "  should  be  Nioaoi.a8  Coqntt. 

Page  248,  under  2d  line,  add  Con^fotiiion  of  the  Ask. 

Page  324,  for  ^'Catherine  Neef"  read  Caroline  Neef. 

Page  338,  (foot  note,)  for  my  Report  read  First  Report 

Page  355,  line  19,  for  carifolius  read  cavtfolius. 

Page  357,  line  17,  for  Fine  clay  read  Fire  clay. 

Page  370,  line   5,  for  ooeopteridius  read  oreopteridius. 

Page  374,  line  12,  for  Schixopteris  read  Schicoptcris. 

N.  B,  In  the  section  on  page  387,  as  well  as  in  the  others  in  M.  Lesquereux's  Report,  the  dis- 
tance between  the  strata  is  not  printed  exactly  according  to  the  scale  laid  down,  vis :  1  inch  to 
5200  feet,  although  the  numerals  are  accurately  printed. 

Page  399,  in  the  Section,  3d  coal  right  hand,  the  plaoe  of  Coal  A  8th  should  be  20  feet  below 
that  of  C.  9th. 

Page  414,  line  2,  for  page  40  read  357. 

Page  428.  These  printed  tables  of  comparative  sections  are  not  accurate  according  to  the 
Bcale  laid  down,  although  the  numerals  are  correct;  they  have,  consequently,  been  accurately 
repeated  in  the  lithographic  plate  inserted  here. 

Page  431,  at  the  base  of  the  Warfield  section,  read,  at  125  feet,  first  6Hiie,  and  at  525 
feet,  strong  brine. 

Page  433,  line  3d,  for  Aletftropteris  read  AletAopteris.  At  the  bottom  of  the  page,  add:  /• 
very  abundant  with  eoal  No.  4lA. 

Page  448,  9th  line  from  the  bottom,  for  town  branch  read  7\>wn  brandi. 

Page  448, 13th  line  from  the  bottom,  for  Mmee*s  read  Mincr'e. 

NOTE. 


The  Geological  Surrey  of  Kentucky — ^which  sustained  such  a  heavy  loss,  in  NoTeraber  last, 
in  the  death  of  our  distinguished  Chief  Geologist,  David  Dale  Owen,  M.  D.— was  brought  to  a 
pause  by  the  failure  of  the  Legislature,  at  its  next  following  session,  to  make  the  necessary 
appropriation  for  its  continuance.  This,  with  the  present  distracted  state  of  the  country,  may 
postpone  its  oompletioQ  for  an  indefinite  period. 

The  present  volume  embodies  most  of  the  materials,  ready  for  publication,  which  had  been 
reported  to  Dr.  Owen  before  his  death — and  its  general  arrangement  for  the  preed  was  made  by 
him;  but  it  is  proper  to  state  that  a  large  andTalnable  mass  of  matter  still  remains,  in  field 
notes  and  in  other  forms,  in  the  hands  of  the  various  members  of  the  late  Geological  Corpe, 
which,  should  the  Survey  not  be  resomad  at  aom*  not  dUtank  daj,  maj  bt  losl  to  the  8ka(#  iod 
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ERRATA  TO  a  S.  LYON'S  REPORT. 


Page  503,  line  18  from  top,  read  "on  the  top  of  the  whole  body,"  &c.,  for  "on  the  top  of 
which  reeta  the  whole  bodj." 

Page  504,  line  22  from  top,  for  Fur  fork  read  Tar  fork. 

Page  506,  line  23  from  top,  for  Phyriformis  read  pyriformiB. 

Page  507,  line  3  from  top,  for  Dwoerty*9  creek  read  Dorerty'i  creek. 

Page  508, 3d  and  9th  lines  from  bottom  of  page,  for  Chandoin  read  Ckaudoin. 

Page  509,  23d  line  from  bottom,  for  Ckandain  read  Cftatidotn. 

Page  511,  17th  line  from  bottom,  fov^ace*  read  faee$. 

Page  515,  I5th  line  from  bottom,  for  21  read  210. 

Page  516,  23d  line  from  bottom,  for  21  read  218. 

Page  516,  22d  line  from  bottom,  for  20  read  200. 

Page  516, 2l8t  line  from  bottom,  for  141  read  151. 

Page  519, 13th  line  from  bottom,  for  haeldeherry  read  haekherry. 

Page  528,  8th  line  from  bottom,  for  Penbratuls  read  Terebratola. 

Page  558, 3d  line  from  top,  for  Lichfield  read  Litchfield. 

Page  558,  add  7  feet  to  each  sum  above  3d  line  from  base  of  Section  No.  88. 

Page  562,  8th  Une  from  base  of  Section  30,  for  Hodger's  read  Hodge's. 

Page  564,  4th  line  fr«m  base  of  Section  31,  for  Plerotocrinus  read  Pterotoerinns. 

Page  567,  8th  line  from  base  of  Section  34,  for  6  feet  read  6  inches. 

Page  567,  9th  line  from  base  of  Section  34,  for  2  feet  read  2  inches. 

Page  567, 10th  line  from  base  of  Section  34,  for  4  feet  read  4  inches. 

Page  567, 11th  line  from  base  of  Section  34,  for  2  feet  read  6  inches. 

And  extend  the  sam  40  feet  6  inches,  instead  of  39  feet  8  inches. 

Page  567,  6th  line  from  bottom,  for  Orthoceratiti  read  Orthoceratite. 

Page  567,  bottom  line,  for  Balen  read  Balea. 

Page  572,  8th  line  from  bottom  of  Section  39,  for  92  feet  read  91  feet 

Page  572,  9th  line  from  bottom  of  Section  39,  for  125  feet  read  124  feet 

Page  572, 10th  line  from  bottom  of  Section  39,  for  140  feet  read  139  feet. 

Page  573,  4th  line  from  top,  for  "is  seen"  read  "as  seen." 

Page  580, 8th  line  from  top,  for  "when  intenected"  read  "where  intersected." 

Page  580,  9th  line,  for  line  A  read  line  N. 

Page  581,  8th  line  from  bottom,  for  "  the  dear  coal  of  the  Hunting  branch  of  Clear  ereek**' 
read  "  the  twin  coal,"  &c 

Page  585,  5th  line  from  top,  for  Rtidy*$  read  Reedy*; 

Page  589,  Ist  line  top  of  Section  23*,  for  "  Thickness"  read  "  Eleration,"  and  for  "  EleTa- 
tion"  read  "Thickness." 

•ThisshooldbeO. 
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